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During the latter part of 1965 and early 1966 the, effective senior staff estab­
lishment at EAFFRO was severely reduced by outstanding vacancies in the posts 
of Director and one Research Officer, and by the departure of three expatriate 
officers on overseas leave. However Me. Mann returned for a second tour of 
service on the 14th January and resumed the POSt of Acting Director which had 
been filled by the appointment of Me. Welcomrne as Officer-in-Charge on the 
17tQ September .1965. Dr. Gee also returned from leave on the same flight as Mr. 
Mann, and Mr. Gilbert, who had proceeded on leave in November 1965, return­
ed by air on the 6th March 1966. 
Mr. Okedi was confirmed as a Research Officer on the permanent establish­
ment of EAFFRO with effect from the 9th March and Mr. Chitvers, a senior 
officer with nine years research experience in the fisheries of Canada and Great 
Britain, arrived in East Africa by sea 011> the 30th March. These two appointments 
brought the establishment of five Research Officers up to full strength for the 
firsti time since 1960. Between 1961 and 1965 the establishment had been restrict­
ed to only four Research Officer posts. 
Mr. Kitaka, Research Officer (Trainee) had his post-graduate course on "the 
principles of tropical limnology" interrupted by the retirement of his supervisor: 





M i n i s t r y  o f  E d u c a t i o n  w a s  v e r y  g e n e r o u s  i n  g r a n t i n g  M r .  K i t a k a  a  s c h o l a r s h i p  
w h i c h  h a s  e n a b l e d  h i m  t o  r e a d  a n  a l t e r n a t i v e  c o u r s e  i n  " O c e a n o g r a p h y "  a t  
S o u t h a m p t o n  U n i v e r s i t y .  H e  f l e w  t o  E n g l a n d  o n  t h e  5 t h  J u n e  a n d  t h r o u g h  t h e  
c o u r t e s y  o f  t h e  Directo~ w a s  a b l e  c o  u n d e r t a k e  s e v e r a l  w e e k s  e x t r a - c u r r i c u l a r  
s t u d i e s  a t  t h e  l a b o r a t o r i e s  o f  t h e  F r e s h w a t e r  B i o l o g i c a l  A s s o c i a t i o n ,  W i n d e r m e r e  
b e f o r e  c o m m e n c i n g  h i s  f o r m a l  c o u r s e  i n  O c t o b e r .  
. . ; " - - .  
M r .  B u r u g a ,  a  z o o l o g y  g r a d u a t e  o f  M a k e r e r e  U n i v e r s i t y  C o l l e g e  w a s  a p p o i n t e d  
t o  a  v a c a n t  p o s t  a s  R e s e a r c h  O f f i c e r  ( T r a i n e e )  o n  t h e  1 s t  A p r i l ,  b u t  r e s i g n e d  
w i t h  e f f e c t ·  f r o m  t h e  3 r d  S e p t e m b e r  i n  o r d e r  t o  t a k e  u p  a n  . . p p o i n t m e n t  i n  g e n ­




T h e  L a b o r a t o r y  T e c h n i c i a n  ( T r a i n e e )  M r .  M w a n j a  p r o c e e d e d  t o  U g a n d a  
T e c h n i c a l  C o l l e g e ,  K a m p a l a  o n  t h e  3 0 t h  J a n u a r y  c o m p l e t i n g  a  f u l l - t i m e  C i t y  a n d  
G u i l d s  L a b o r a t o r y  T e c h n i c i a n ' s  c o u r s e .  H e  p a s s e d  h i s  a d v a n c e d  c e r t i f i c a t e  a n d  r e ­
t u r n e d  t o  J i n j a  o n  t h e  1 3 t h  J u l y .  
~ 
T h e  s t a f f  e s t a b l i s h m e n t  f o r  1 9 6 6 / 6 7  i n c l u d e d  t h e  n e w  p o s t  o f  S e n i o r  C l e r i c a l  
O f f i c e r  ( S t o r e k e e p e r )  w h i c h  h a d  b e e n  r e q u i r e d  f o r  s e v e r a l  y e a r s .  M r .  M a y a w a  o f  
t h e  E . A .  C u s t o m s  a n d  E x c i s e  D e p a r t m e n t ,  D a r  e s  S a l a a m ,  w a s  o f f e r e d  a  p r o b a ­
t i o n a r y  a p p o i n t m e n t  t o  t h e  p o s t  o n  t h e  1 9 t h  D e c e m b e r .  H e  w a s  t h e n  s c h e d u l e d  
t o  b e  p o s t e d  t o  M u g u g a  w h e r e  a p p r o p r i a t e  i n - s e r v i c e  t r a i n i n g  i n  s t o r e k e e p i n g  p r o ­
c e d u r e  h a d  b e e n  a r r a n g e d  t h r o u g h  t h e  c o u r t e s y  o f  t h e  D i r e c t o r ,  E A V R O .  
T h e  p o s t s  o f  F o r e m a n  A r t i s a n  a n d  A r t i s a n  w e r e  e r r o n e o u s l y  d e l e t e d  f r o m  
E A F F R O ' s  e s t a b l i s h m e n t  f o r  1 9 6 6 / 6 7 ,  b u t  t h e  r e i n s t a t e m e n t  o f  t h e s e  t w o  e s s e n ­
t i a l  p o s t s  a n d  t h e i r  r e - d e s i g n a t i o n  a s  F o r e m a n  A r t i s a n  ( F i s h e r i e s )  a n d  , A r t i s a n  
( F i s h e r i e s )  w a s  a r r a n g e d .  
O n  t h e  9 t h  M a y ,  M r s .  W e l c o m m e  w a s  a p p o i n t e d  a s  P e r s o n a l  S e c r e t a r y  t o  t h e  
P r o j e c t  M a n a g e r  o f  t h e  L a k e  V i c t o r i a  F i s h e r i e s  R e s e a r c h  P r o j e c t  ( L V F R P ) ,  a n d  
i n  J u n e  M r .  M .  B .  L .  N g a t u n g a ,  a  g r a d u a t e  e c o n o m i s t  w a s  o f f e r e d  a n  a p p o i n t m e n t  
a s  R e s e a r c h  O f f i c e r  ( T r a i n e e )  t o  t h e  L V F R P ,  b u t  h e  f i n a l l y  r e j e c t e d  t h e  o f f e r  a n d  
a c c e p t e d  a n  a l t e r n a t i v e  a p p o i n t m e n t  w i t h  t h e  T a n z a n i a  G o v e r n m e n t .  I n o r d i n a t e  
d e l a y s  i n  c o m p l e t i n g  t h e  s i g n a t u r e s  t o  t h e  L V F R P  c a u s e d  c o n s i d e r a b l e  d e l a y  i n  
t h e  a p p o i n t m e n t  o f  c o u n t e r p a r t  R e s e a r c h  O f f i c e r s ,  h o w e v e r  s e v e r a l  c a n d i d a t e s  
w e r e  u n d e r  c o n s i d e r a t i o n  a n d  w i t h  t h e  a n t i c i p a t e d  r a t i f i c a t i o n  o f  t h e  P r o j e c t  i n  
e a r l y  1 9 6 7  a p p o i n t m e n t s  t o  t h e  f o u r  a d d i t i o n a l  p o s t s  i n  t h e  d i s c i p l i n e s  o f  e c o n ­
o m i c s ,  b i o s t a t i s t i c s  a n d  i c h t h y o l o g y  w e r e  e x p e c t e d  a t  t h e  e n d  o f  t h e  a c a d e m i c  y e a r  
i n  M a r c h  1 9 6 7 .  
T h e  V o l u n t e e r  S e r v i c e  O v e r s e a s  ( U n i t e d  K i n g d o m )  s e c o n d e d  M i s s  H .  O ' H a r e ,  
a  g r a d u a t e  l i b r a r i a n  t o  E A F F R O  o n  t h e  5 t h  S e p t e m b e r  f o r  a  1 2 - m o n t h  a s s i g n ­
m e n t  t o  a s s i s t  f i r s t l y ,  i n  t h e  c o m p i l a t i o n  o f  a  b i b l i o g r a p h y  o f  A f r i c a n  f r e s h w a t e r  
h y d r o b i o l o g y  a n d  s e c o n d l y ,  t o  a d v i s e  o n  l i b r a r y  o r g a n i s a t i o n  a n d  p a r t i c u l a r l y  t h e  
e s t a b l i s h m e n t  o f  a n  a d e q u a t e  r e f e r e n c e  s y s t e m .  
A s  i n  p r e v i o u s  y e a r s  E A F F R O  l ' m p l o y e d  s e v e r a l  undergr~duates d u r i n g  t h e i r  
v a c a t i o n s  t o  a s s i s t  i n  v a r i o u s  a s p e c t s  o f  t h e  r e s e a r c h  p r o g r a m m e .  M e s s r s .  O .  H .  V .  
H e a t h c o t e  a n d  C .  L a c h l a n  ( S o u t h a m p t o n  U n i v e r s i t y )  w o r k e d  o n  a n n u a l  f i s h e s  
a n d  t h e  l i m n o l o g i c a l  h i s t o r y  o f  L a k e  G e o r g e ,  w h i l e  M r .  K .  M o d h a '  ( U n i v e r s i t y  
C o l l e g e ,  N a i r o b i )  c o l l a t e d  d a t a  o n  t h e  g e o g r a p h i c a l  d i s t r i b u t i o n  o f  t h e  E a s t  A f r i ­
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can fish fauna. Similarly Messrs. P. Rubaihayo, B. Byarunhanga and M. Ndawub­
Senyimba (Makercre University College) undertook an investigation of the ecol­
ogy of Lake Saka, Uganda. In :tddition several technical students from Kichwam­
ba Technical School were also engaged, obtaining practical experience in the mam­
tenance of EAFFRO's vessels and vehicles. 
Towards the end of the year EAFFRO were informed that the post of Direc­
tor, in effect vacant since February 1965, had been filled by the appointment of 
Dr. J. c. D. Watts, who was scheduled to arrive in January 1967. 
At the conclusion of 1966 only one establishment post, that of Senior Cox­
swain, remained" vacant. However several potential candidates had been interview­
ed and a probationary appointment to this post was anticipated in 1967. 
VESSELS AND VEHICLES 
Maintained by EAFFRO's own staff the three vehicles have run satisfactorily 
throughout the year with the Bedford pick-up having totalled 1,524 miles, being 
used extensively during the building extensions. The Land Rover station-wagon 
covered some 2,500 miles in the Jinja locality during the year and the long-wheel­
base Land Rover covered some 9,300 miles on safari duties. A dinghy rack has been 
built for this vehicle and has proved extremely useful. 
The LVFRP vehicles have also been maintained by EAFFRO; the Land Rover 
pick-up having covered 3,286 miles, and the Toyota Crown station-wagon 10,290 
miles since their arrival in East Africa during 196 5. 
EAFFRO staff have modified No.1 launch by the installation of a pair of 
gallows and a power winch to enable trawling and purse-seining techniques to be 
undertaken on the Haplochtomis research programme. Whilst these modifications 
work satisfactorily, neither the vessel's hull shape nor power unit are suited to 
power-fishing operations and these arrangements are only temporary, pending the 
arrival of the UNDP motorfishing vessel. 
No. 2 launch has been in continuous use on local gill-net fishing programmes 
during the year. The batteries have given some trouble, but replacements have 
been obtained. The engine is scheduled for an overhaul at the next convenient 
date. 
George Hancock, the Makerere vessel (previously incorrectly known as 
John Henry) has been maintained at Jinja by EAFFRO and has been slipped, 
surveyed and painted. The road trailer is to be modified to enable this vessel to 
be transported to Lake George for use by the International Biological Programme 
(IBP) team to whom it has now been loaned. 
The several smaller dinghies have undergone minor repairs where necessary 
and a replacement has been obtained from the East African Meteorological Depart­
ment for one dinghy which has. been damaged as a result of continual hard use on 
safari. 




b y  E A F F R O  o n  t h e  H a p l o c h r o m i s  s u r v e y  i n  t h e  a b s e n c e  o f  a n y  s u i t a b l e  v e s s e l  o f  
o u r  o w n ,  w a s  b e r t h e d  o n  t h e  E A F F R O  s l i p w a y  w h e r e  f a c i l i t i e s  a n d  s u p p o r t  h a v e  
b e e n  g i v e n  i I i  u n d e r t a k i n g  m a j o r  r e c o n s t r u c t i o n s  o f  h e r  s u p e r s t r u c t u r e ,  w h i c h  w i l l  
r e n d e r  h e r  m o r e  s u i t e d  t o  p o w e r - f i s h i n g  t e c h n i q u e s .  B y  t h e  e n d  o f  1 9 6 6  t h e s e  a l t e r ­
a t i o n s  w e r e  n e a r i n g  c o m p l e t i o n .  
B U I L D I N G  A N D  E Q U I P M E N T  
W i t h  s u p e r v I S I o n  a n d  a s s i s t a n c e  f r o m  E A F F R O  t h e  l a b o r a t o r y  a n d  h o u s i n g  
e t c . ,  h a v e  b e e n  m a i n t a i n e d  i n  g o o d  r e p a i r  b y  t h e  r e s i d e n t  s t a f f  o f  t h e  P r o p e r t y  a m i  
M a i n t e n a n c e  D i v i s i o n  ( P  &  M D ) .  T h e  p l a n s  o f  t h e  a d d i t i o n a l  b e d r o o m s  f o r  e a c h  
o f  t h e  t w o  s i n g l e - b e d r o o m e d  h o u s e s  w e r e  s u b m i t t e d  f o r  a p p r o v a l  o n  t h e  2 0 t h  
S e p t e m b e r .  U n d e r  t h e  s u p e r v i s i o n  o f  M r .  M u k a r a m o j a  ( P  &  M D )  b u i l d i n g  b e g a n  
s o o n  a f t e r  a n d  t h e  c o n s t r u c t i o n s  w e r e  v i r t u a l l y  c o m p l e t e  b y  t h e  1 5 t h  N o v e m b e r .  
W i t h  t h e  s u p p o r t  o f  t h e  U g a n d a  F i s h e r i e s  D e p a r t m e n t  a n d  t h e  ] i n j a  M u n i c i p a l  
C o u n c i l  t h e  n e w  w e t - l a b o r a t o r y  a t  M a s s e s s e  F i s h  M a r k e t  w a s  c o m p l e t e d  i n  S e p ­
t e m b e r  a n d  i s  p r o v i n g  v e r y  v a l u a b l e .  
A t  t h e  m a i n  l a b o r a t o r y  t h e  e x t e n s i o n  w i n g  c o m p l e t e d  i n  1 9 6 5  h a s  b e e n  f i t t e d  
o u t  w i t h  f u r n i t u r e ,  a q u a r i a  a n d  a n c i l l a r y  f a c i l i t i e s ,  a n d  t h e  d r i v e w a y  h a s  b e e n  
e x t e n d e d .  I n  t h e  a q u a r i u m  b u i l d i n g  a l l  t h e  r e m a i n i n g  t a n k s  h a v e  b e e n  r e - g l a z e d  
a n d  h a v e  b e e n  i n c o r p o r a t e d  i n t o  t h e  n e w  r e c i r c u l a t i o n  s y s t e m .  T h i s  c l o s e d  c i r c u i t  
a v o i d s  t h e  u s e  o f  a  c h l o r i n a t e d  m a i n s  w a t e r  s u p p l y  a n d  c o n s e q u e n t l y  t h e  c o n d i t i o n  
o f  t h e  e x p e r i m e n t a l  f i s h  p o p u l a t i o n s  h a s  i m p r o v e d  m a r k e d l y .  A t  t h e  w o r k s h o p  a  
v e h i c l e  r a m p ,  s u p p l i e d  w i t h  w a t e r  a n d  c o m p r e s s e d  a i r ,  h a s  b e e n  b u i l t  t o  r e p l a c e  
t h e  s m a l l  a n d  p o t e n t i a l l y  d a n g e r o u s  v e h i c l e  i n s p e c t i o n  p i t .  
T h e  f a l l i n g  l e v e l  o f  L a k e  V i c t o r i a  h a s  e n a b l e d  t h e  s l i p - w a y  t o  b e  u s e d  a g a i n ,  
a l t h o u g h  a d j a c e n t  p i e r  c o n s t r u c t i o n s  h a v e  l e d  t o  s o m e  i n c o n v e n i e n c e .  T h e  E a s t  A f ­
r i c a n  R a i l w a y s  a n d  H a r b o u r s  ( E A R  &  H )  h a v e  h o w e v e r  b e e n  v e r y  c o o p e r a t i v e  a n d  
h a v e  a s s i s t e d  w i t h  m i n o r  r e p a i r s  t o  t h e  s l i p ,  a c c e s s  t o  a n  e l e c t r i c  p o w e r  s u p p l y ,  
a n d  w i t h  t h e  s u r v e y  o f  a n  a d j a c e n t  E A F F R O  l a k e - s i d e  s i t e ,  p r e v i o u s l y  s u b m e r g e d  
a n d  n o w  u n c o v e r e d .  O n  t h i s  s i t e  a  c a u s e w a y  i s  u n d e r  c o n s t r u c t i o n  t o  e n a b l e  E A F ­
F R O  v e s s e l s  t o  b e r t h  a l o n g s i d e ,  s i n c e  i t  i s  l i k e l y  t h a t  i n  f u t u r e '  t h e  c o n t i n u e d  c u s ­
t o m  o f  b e r t h i n g  a l o n g s i d e  t h e  p i e r - h e a d  w i l l  i n t e r f e r e  w i t h  t h e  o p e r a t i o n s  o f  t h e  
w a g o n - f e r r y  t e r m i n a l .  
S o m e  m a j o r  i t e m s  o f  e x p e r i m e n t a l  g e a r  a n d  a p p a r a t u s  o b t a i n e d  d u r i n g  t h e  y e a r  
i n c l u d e  a  r e c o r d i n g  t h e r m o g r a p h  a n d  a  p o r t a b l e  p H  m e t e r ,  w h i l e  a  p o w e r - j i g - s a w  
a n d  r o u t e r  w e r e  d e l i v e r e d  t o  t h e  w o r k s h o p .  T w o  b o t t o m - t r a w l s  h a v e  b e e n  c o m ­
p l e t e l y  r e b u i l t  t o g e t h e r  w i t h  a l l  t h e i r  a n c i l l a r y  g e a r .  O n e  e x p e r i m e n t a l  m i d w a t e r  
t r a w l  h a s  b e e n  d e s i g n e d  a n d  p r e f a b r i c a t e d  e n t i r e l y  b y  E A F F R O  s t : t f f ,  w h i l e  a  
s e c o n d  l a r g e r  m i d - w a t e r  t r a w l  m a d e  a v a i l a b l e  b y  t h e  c o u r t e s y  o f  t h e  U g a ­
n d a  F i s h e r i e s  D e p a r t m e n t  h a s  b e e n  r e p a i r e d .  A  2 5 0  f t  p u r s e - s e i n e  o f  2  i n  m e s h  
a n d  1  i n  b u n t  h a s  b e e n  b u i l t  a n d  w o r k e d  e x p e r i m e n t a l l y .  
L I B R A R Y  A N D  A D M I N I S T R A T I O N  
F o l l o w i n g  u p o n  t h e  p r o v i s i o n  o f  a d d i t i o n a l  s h e l v i n g  i n  t h e  l i b r a r y  durin~ 
1 9 6  5 ,  t h e  j o u r n a l  a n d  r e p r i n t  h o l d i n g s  h a v e  b e e n  r e - a r r a n g e d  t o  t a k e  a d v a n t a g e  o f  
4  
the extra facilities. Miss O'Hare has cleared the considerabl~ back-log of reprints 
remaining to be catalogued and has, during the first four months of her assign­
ment, made an excdlent start in checking the existing author and 
subject indices. The Universal Decimal Classification, which was first used at 
EAFFRO in 1963 is being extended to the earlier reprint collection to give com­
plete coverage. This index of EAFFRO's collection forms thl' basis of the biblio­
graphy of African freshwater hydrobiology being prepared. 
Whilst considerable progress has been mad~ in regard to library function, fin­
ancial stringency has had an adverse effect. Firstly the cost of subscription to 
hydrobiological journals has risen significantly while financial provision has not, 
thus in 1966 the decision was made to cancel the subscription to almost half the 
periodicals serviced. For the moment access to these journals is arranged through 
a photo-copy service provided by the East African Agriculture and Forestry Re­
search Organization (EAFFRO) and financed by the Rockefeller Foundation. If 
this service should be closed at the end of the trial period, EAFFRO would be 
seriously inconvenienced. Secondly the increasing cost of printing has also meant 
that EAFFRO has had to restrict the publication and distribution of the results 
of its own research progress. Since the library depends to a large extent upon a 
mutual exchange of publications the restricted issue of EAFFRO publications is 
also unsatisfactory. 
The formal liaison between EAFFRO and the University of East Africa, parti­
cularly Makerere College, has been maintained by an exchange of visits and pub­
lications. Mr. Okedi and Mr. Welcomme of EAFFRO are registered for post-grad­
uate degrees at Makerere, while Miss M. P. Fleming, a post-graduate student at 
Makerere Zoology Department, began a programme of histological research based 
at EAFFRO on the 7th November. 
At the Busoga District Show held from the 29th-31st July and at the 21st 
Anniversary Exhibition of the United Nations between the 23rd-29th October, 
EAFFRO, with the cooperation of the LVFRP, presented displays of fishing gear 
and techniques in use in connection with the development of the fisheries of 
Lake Victoria. 
LAKE VICTORIA FISHERIES RESEARCH PROJECT 
The Project Manager (Designate), Mr. P. B. N. Jackson, was resident at EAF­
FRO throughout the year, and was supported during the latter part of the year by 
the appointment by EAFFRO of a Personal Secretary to the Project. 
Whilst the Plan of Operations had not been signed and the Project was there­
fore not operational, by December, following consultation with the appropriate 
legal departments, full agreement had been reached by EACSO, the national gov­
ernments of Kenya, Tanzania and Uganda, the Food and Agriculture Organiza­
tion (FAO) and the United Nations Development Programme (UNDP) on the 
context of the "Planops": and signature was imminent. 
During the year the Project Manager, with the cooperation of the 
head of EAFFRO, has been occupied in arranging office and laboratories for the 
additional staff to be recruited, and in finalising details of the structure and an­
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c i l i a r y  g e a r  f o r  t h e  U N D P  m o t o r  f i s h i n g  v e s s e l  s c h e d u l e d  f o r  L a k e  V i c t o r i a  a s  a n  
i n t e g r a l  p a r t  o f  t h e  P r o j e c t .  T h i s  v e s s e l  o f  5 6 f t  o v e r a l l  a n d  a  d i s p l a c e m e n t  o f  
a p p r o x i m a t e l y  1 0 0  t o n s  h a s  b e e n  u n d e r  c o n s t r u c t i o n  a t  B i d e f o r d ,  E n g l a n d ,  b y  
W y k e h a m  M a r i n e  L t d .  B y  t h e  e n d  o f  1 9 6 6  t h e  k e e l  a n d  f r a m e s  h a d  b e e n  s e t  u p  
a n d  p l a t i n g  h a d  b e g u n  p e n d i n g  t h e  i n s t a l l a t i o n  o f  t h e  2 0 0  h . p .  C a t e r p i l l a r  e n g i n e .  
I n  a d d i t i o n  a  g r e a t  d e a l  o f  w o r k  h a d  b e e n  u n d e r t a k e n  i n  a r r a n g i n g  f o r  t h e  
t r a n s p o r t  o f  t h e  U N D P  v e s s e l  f r o m  M o m b a s a  t o  K i s u m u .  T r a v e l l i n g  i n  o n e  p i e c e  
t h e  v e s s e l ,  l e s s  i t s  s u p e r s t r u c t u r e  a n d  c e r t a i n  a u x i l i a r y  g e a r ,  w i l l  c o n s t i t u t e  t h e  
l a r g e s t  l o a d  t o  h a v e  b e e n  t r a n s p o r t e d  b y  r o a d  a c r o s s  K e n y a .  A t  J ( i s l l m u  t h e  f i n a l  
a s s e m b l y  a n d  f i t t i n g - o u t  w i l l  b e  u n d e r t a k e n  f o r  t h e  P r o j e c t  b y  t h e  E A R  &  H  
s h i p y a r d .  
D u r i n g  1 9 6 6  a n  a g r e e m e n t  h a s  a l s o  b e e n  d r a f t e d  b e t w e e n  t h e  U g a n d a  G o v e r n ­
m e n t  a n d  t h e  U N D P  regardin~ t h e  p r o v i s i o n  o f  f i v e  h o u s e s  f o r  t h e  u s e  o f  U N D P  
s t a f f  d u r i n g  t h e i r  a s s i g n m e n t  t o  t h e  P r o j e c t .  N e g o t i a t i o n s  h a v e  b e e n  c a r r i e d  o u t  
t o  s e l e c t  s u i t a b l e  s i t e s ,  p l a n s  a n d  c o n t r a c t o r s  t o  u n d e r t a k e  t h e s e  c o n s t r u c t i o n s  
w h i c h ,  a t  t h e  c o m p l e t i o n  o f  t h e  P r o j e c t ,  w i l l  r e v e r t  t o  t h e  U g a n d a  G o v e r n m e n t .  
F i n a l l y ,  t h e  P r o j e c t  M a n a g e r  a n d  C o - M a n a g e r - f r o m  E A F F R O  h a v e  i n i t i a t e d  
t h e  s e l e c t i o n  a n d  r e c r u i t m e n t  o f  b o t h  U N D P  a n d  E A F F R O  c o u n t e r p a r t  s t a f f  t o  
t h e  P r o j e c t .  H o w e v e r  o f f e r s  o f  a p p o i n t m e n t  t o  s u i t a b l e  c a n d i d a t e s  h a v e  b e e n  s u r , ­
p e n d e d  u n t i l  t h e  P r o j e c t  i s  f o r m a l l y  r a t i f i e d  a n d  t h e  a p p r o p r i a t e  f u n d s  h a v e  b e e n  
r e l e a s e d .  
M E E T I N G S  A N D  C O N F E R E N C E S  
T h e  A c t i n g  D i r e c t o r  r e p r e s e n t e d  E A F F R O  a t  t h e  4 t h  m e e t i n g  o f  t h e  E a s t  
A f r i c a n  N a t u r a l  R e s o u r c e s  R e s e a r c h  C o u n c i l  w h i c h  w a s  h e l d  i n  D a r  e s  S a l a a m  o n  
t h e  1 7 t h  a n d  1 8 t h  F e b r u a r y .  
O n  t h e  2 8 t h  a n d  2 9 t h  J u l y  t h e  f i r s t  F i s h e r i e s  T e c h n i c a l  C o m m i t t e e  m e e t i n g  
w a s  h e l d  a t  E n t e b b e ,  b e i n g  a t t e n d e d  b y  r e p r e s e n t a t i v e s  f r o m  E A F F R O ,  L V F R P .  
E A M F R O  a n d  t h e  F i s h e r i e s  D e p a r t m e n t s  o f  K e n y a ,  T a n z a n i a  a n d  U g a n d a .  A  g r e a t  
d e a l  o f  u s e f u l  d i s c u s s i o n  t o o k  p l a c e  r e g a r d i n g  m u t u a l  t e c h n i c a l  p r o b l e m s  a n d  i t  W 1 S  
a g r e e d  t h a t  o b s e r v e r s  f r o m  a d j a c e n t  i n t e r e s t e d  c o u n t r i e s ,  p a r t i c u l a r l y  Z a m b i a ,  
s h o u l d  b e  i n v i t e d  t o  a t t e n d  f u t u r e  m e e t i n g s .  
M r .  O k e d i  p r e s e n t e d  a  p a p e r  e n t i t l e d  " T h e  b i o l o g y  o f  t h e  M o r m y r i d a e  ( P i s c e s )  
i n  E a s t  A f r i c a ,  w i t h  s p e c i a l  r e f e r e n c e  t o  t h e  p h e n o m e n o n  o f  r h y t h m i c  a c t i v i t y "  
w h i l e  D r .  G e e ,  M r .  C h i l v e r s  a n d  M r .  W e l c o m m e  a l l  a t t e n d e d  t h e  A n n u a l  S y m p o s i ­
u m  o f  t h e  E a s t  A f r i c a n  A c a d e m y  w h i c h  t o o k  p l a c e  a t  M a k e r e r e  U n i v e r s i t y  C o l ­
l e g e  b e t w e e n  t h e  1 7 t h - 2 3 r d  S e p t e m b e r .  
T h e  G h a n a  A c a d e m y  o f  S c i e n c e s  i n v i t e d  E A F F R O  t o  p a r t i c i p a t e  i n  t h e  S y m ­
p o s i u m  o n  " M a n - m a d e  l a k e s "  w h i c h  w a s  h e l d  a t  L e g o n ,  G h a n a  f r o m  t h e  2 1 s t - 2 4 t h  
N o v e m b e r .  W h i l s t  E A F F R O  w a s  u n a b l e  t o  s e n d  d e l e g a t e s ,  D r .  G e e  a n d  M r .  W e l ­
c o m m e  c o n t r i b u t e d  p a p e r s  e n t i t l e d  r e s p e c t i v e l y  " A  c o m p a r i s o n  o f  c e r t a i n  a s p e c t s  
o f  t h e  b i o l o g y  o f  L a t e s  n i l o t i c u s  ( L i n n e )  i n  e n d e m i c  a n d  i n t r o d u c e d  e n v i r o n m e n t s  
i n  E a s t  A f r i c a , "  a n d  " T h e  e f f e c t s  o f  r a p i d l y  c h a n g i n g  w a t e r  l e v e l  i n  L a k e  V i c t o r i a  
u p o n  t h e  c o m m e r c i a l  c a t c h e s  o f  T i l a p i a  ( P i s c e s :  C i c h l i d a e ) " .  T h e  f o r m e r  o f  t h e s e  
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t'vC' papers was read by Mr. Jackson (LVFRP) who aHended as an FAO observer. 
This Ghana Symposium, emphasising African experience on impoundments, was a 
natural sequel to the Man-made Lakes Symposium, which covered a world-wide 
basis, and was organised by the Institute of Biology in London on the 30th Sep­
tember. Mr. Jackson (LVFRP) read his paper ("Establishment of fisheries in 
man-made lakes in: the tropics") at this meeting while Dr. Gee and Mr. Mann took 
the opportunity to attend whilst on overseas leave in England at the time. 
The 5th annual Marine and Freshwater Fisheries Research Coordinating Com­
mittee meetings were held in Nairobi on the 19th and 20th December respectively. 
EAFFRO was represented by the Acting Director, and the Project Manager 
(LVFRP) also attended. Briefly, the meeting accepted the Acting Director's report 
and endorsed the proposed research programme for 1967. This programme catered 
for the continuation of Haplochromis investigations and observations on Lates. The 
study of Mormyridae would be extended to include other riverine anadromous fish~s 
and the fisheries surveys of Lake Kitangiri and the Tana River would be resumed. 
The studies on Tilapia would continue in order to supplement fish-culture work 
being undertaken by the national Fisheries Departments. 
VISITING SCIENTISTS 
During the course of the year a number of scientists and distinguished persons 
from East Africa and overseas visited or worked at the laboratory for short periods. 
From various United Nations' Organizations came Mr. C. C. Tait (FAO) en 
route to Lake Chad; Mr. A. Wilson (UNDP) considering local building construc­
tion problems; Mr. P. Gurtner (FAO) to discuss the design and construction of 
the UNDP fishing vessel for Lake Victoria; and Me. Y. Pruginin (FAO) a fish­
culture expert assigned to Uganda's Experimental Station, Kajansi. 
Throughout the year visits were received from the three Chief Fisheries Officers 
and other members of their staff too numerous to mention individually. The Direc­
tor and Mr. G. F. Losse of EAMFRO, Zanzibar, both stayed at EAFFRO for 
short periods, and from the University College of East Africa at Nairobi and Ma­
kerere came Professors D. S. Kettle and P. B. Wright respectively. Also from the 
Zoology Department at Makerere Dr. J. P. Thurston made ~everal visits to EAF­
FRO to collect parasite material from fishes, and Mr. N. R. Chalmers called regu­
larly to obtain phytophagous Haplochromis and to discuss his behavioural studies on 
this genus. 
Captain J. J. Strong of the Newfoundland College of Fisheries called during 
October to discuss EAFFRO's technical training requirements, whilst Mr. T. 
Bjerke from Canadian Aid and attached to the Uganda Fisheries Department work­
ed closely in conjunction with EAFFRO on the Haplochromis survey during the 
latter part of 1966. 
Dr. J. N. Lythgoe of the Institute of Ophthalmology, London, spent several 
days at EAFFRO collecting and observing fish material in connection with his in­
vestigation of visual pigments. Drs. B. McMahon and K. Johansen from the Uni­
versities of Bristol and Washington respectively paid several visits to Jinja collect­
ing Protopterus for respiration and hibernation studies. 
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O n  t h e  7 t h  N o v e m b e r  M e s s r s .  1 .  G .  D u n n  a n d  G .  F .  G a n f  f r o m  t h e  R o y a l  
S o c i e t y ,  U . K . ,  a r r i v e d  i n  U g a n d a  t o  s u p p o r t  t h e  s t u d y  o f  L a k e  G e o r g e  b e i n g  p a r t  
. ;  
o f  t h e  E a s t  A f r i c a n  c o n t r i b u t i o n  t o  t h e  P r o d u c t i v i t y  o f  F r e s h w a t e r s  s e c t i o n  o f  t h e  
I  
I n t e r n a t i o n a l  B i o l o g i c a l  P r o g r a m m e  ( l B P ) .  F o r  a n  i n i t i a l  p e n o d  M r .  D u n n  ( t e a m  
l e a d e r  a n d  i c h t h y o l o g i s t )  a n d  M r .  G a n f  ( p h y t o p l a n k t o l o g i s t l  w e r e  b a s e d  a t  E A F ­
F R O ,  b u t  o n  t h e  a r r i v a l  o f  M i s s  M .  J .  B u r g i s  o n  t h e  5 t h  D e c e m b e r ,  t h e i r  b a s e  
w a s  e s t a b l i s h e d  a t  K a s e n y i ,  L a k e  G e o r g e .  
" 1 ,  
S C I E N T I F I C  W O R K  O F  T H E  O R G A N I Z A T I O N  
C O M M E R C I A L  F I S H E R I E S  O F  L A K E  V I C T O R I A  
T h r o u g h o u t  1 9 6 6  t h e  F i s h e r i e s  D e p a r t m e n t s  o f  T a n z a n i a  a n d  U g a n d a  h a v e  c o n ­
t i n u e d  t o  f o r w a r d  t o  E A F F R O  d a t a  o n  t h e  c o m m e r c i a l  f i s h e r i e s  o f  L a k e  V i c t o r i a ,  
p a r t i c u l a r l y  s t a t i s t i c s  o n  f i s h i n g - e f f o r t  a n d  f i s h - l a n d i n g s .  W h i l s t  r e g u l a r  r e c o r d s  
o f  c o m m e r c i a l  a c t i v i t y  i n  t h e  K e n y a  w a t e r s  h a v e  n o t  b e e n  r e c e i v e d ,  a p p r o p r i a t e  i n ­
f o r m a t i o n  h a s  b e e n  m a d e  a v a i l a b l e  b y  t h e  C h i e f  F i s h e r i e s  O f f i c e r  o n  r e q u e s t .  
N o n e  o f  t h e  r e s e a r c h  s t a f f  a t  E A F F R O  h a v e  b e e n  a s s i g n e d  t o  a  d e t a i l e d  a n a l y ­
s i s  o f  t h e  s t a t i s t i c a l  d a t a  a v a i l a b l e ,  b u t  s e v e r a l  o f f i c e r s  h a v e  r a k e n  t h e  o p p o r t u n i t y  
o f  a n a l y s i n g  d a t a  a p p r o p r i a t e  t o  t h e i r  o w n  r e s e a r c h  p r o g r a m m e s .  H o w e v e r  o n e  i m ­
p o r t a n t  a s p e c t  o f  t h e  U N D P  L a k e  V i c t o r i a  F i s h e r i e s  R e s e a r c h  P r o j e c t  w i l l  b e  t h e  
d e v e l o p m e n t  o f  s t a t i s t i c a l  a n d  e c o n o m i c  s u r v e y s  u p o n  t h e  c o m m e r c i a l  f i s h e r i e s  o f  
t h e  l a k e .  
T A B L E  1 .  M o n t h l y  m a x i m u m  a n d  m i n i m u m  l a k e  l e v e l s  r e c o r d e d  a s  f e e t  a b o v e  
2 a t u m  a t  t h e  J i n j a  G a u g e .  D a t a  k i n d l y  p r o v i d e d  b y  t h e  W a t e r  D e v e l o p m e n t  
D e p a r t m e n t  o f  t h e  U g a n d a  G o v e r n m e n t .  
1 9 6 5  
1 9 6 6  
M A X .  
M I N .  
M A X  
M I N .  
' - ­ - - - ­
J a n u a r y  
1 2 . 9 0  
1 2 . 8 1  
1 2 . 5 0  1 2 . 4 4  
F e b r u a r y  
1 2 . 8 2  
1 2 . 7 5  
1 2 . 5 1  
1 2 . 4 5  
M a r c h  1 2 . 7 6  1 2 . 7 0  1 2 . 6 2  
1 2 . 4 9  
A p r i l  
1 2 . 8 5  1 2 . 7 3  1 2 . 8 1  
1 2 . 5 8  
M a y  
1 2 . 9 2  
1 2 . 8 3  1 2 . 8 4  
1 2 . 7 3  
J u n e  
1 2 . 8 5  
1 2 . 6 9  
1 2 . 7 4  
1 2 . 6 3  
J u l y  
1 2 . 7 0  
1 2 . 5 5  
1 2 . 6 4  1 2 . 5 0  
A u g u s t  
1 2 . 5 6  
1 2 . 4 0  
1 2 . 5 0  
1 2 . 3 7  
S e p t e m b e r  
1 2 . 4 4  
1 2 . 3 3  
1 2 . 4 3  
1 2 . 3 7  
O c t o b e r  
1 2 . 3 7  
1 2 . 2 7  
1 2 . 4 1  
1 2 . 3 1  
N o v e m b e r  
1 2 . 4 3  
1 2 . 3 6  
1 2 . 4 2  1 2 . 3 4  
D e c e m b e r  
1 2 . 5 1  
1 2 . 4 3  
1 2 . 3 8  1 2 . 3 2  
T h e  l e v e l  o f  t h e  l a k e ,  d e t a i l e d  i n  T a b l e  1 ,  r e m a i n e d  u n u s u a l l y  h i g h  t h r o u g h o u t  
t h e  y e a r  a l t h o u g h  b y  D e c e m b e r  i t  h a d  f a l l e n  b e l o w  t h e  m i n i m u m  l e v e l s  r e c o r d e d  
f o r  t h e  e x c e p t i o n a l  y e a r s  1 9 6 4  a n d  1 9 6 5 .  
T h e  l a n d i n g s  o f  f r e s h  a n d  p r o c e s s e d  f i s h  p r o d u c t s  r e c o r d e d  a t  M a s s e s s e  F i s h  
M a r k e t ,  J i n j a ,  w e r e  r e c o r d e d  t h r o u g h o u t  1 9 6 6  b y  t h e  J i n j a  M u n i c i p a l  C o u n c i l  a n d  
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the figures are presented in Table 2. The total weight of fresh-fish landed during 
the year was only about half of the quantity landed in 196 5: 468.4 tons instead 
of 889.7 tons, and the weight of dried-fish products landed remained slightly bl: 
low the figure for 1965: 41.8 tons Instead of 48.9 tons. The number of canoes 
registered at Massesse amounted to only 94 compared to 171 the previous year. 
TABLE 2. Monthly totals of wet and dried fish landed at Massesse Fish Market,
 





Fresh Dried Fresh Dried 
January 208,460 17,335 106,090 11,955 
February 273,925 18,410 112,975 8,200 
March 331,525 8,400 110,645 8,000 
April 221,965 7,430 76,730 8,265 
May 194,110 8,160 97,975 6,990 
June 167,664 16,480 63,185 6,060 
July 117,005 9,000 70,625 7,620 
August 105,900 5,700 73,390 10,580 
September 84,430 1,840 74,020 7,965 
October 88,230 6,030 79,480 5,830 
November 107,165 4,855 101,620 6,3'l5 
December 92,565 6,225 82,510 5,955 
The significant reductions in the number of licensed canoes and wet-fish land­
ings at Jinja are indicative of the declining catches of most commercial genera 
since 1963. With declining catches fishing enterprises have become less profitable 
and the itinerant workers who took up fishing activity during the more profitable 
period have now retired from the industry again. Thus there has been a tendency 
to work fewer canoes and fewer nets, but at the same time there has been a tend­
ency to change from 3 liz in to 4 in mesh gill-nets in an attempt to take the 
larger surviving members of the] 960-61 year classes. 
The composition of the catch landed has changed somewhat in recent years, 
although the genus Tilapia accounts for about 60 percent of the total weight land­
ed. The proportion of T. esculenta which amounts to between 70-80 percent of all 
Tilapia landings has dropped slightly while the catches of T. variabilis have risen 
from 9-15 percent, but this increase is probably due not only to an increasing po­
pulation, but also to a shift to emphasis upon inshore fishing. Tilapia zillii at Mas­
sesse at least, has risen to 8 percent of the total Tilapia catch as a result of in­
creasing populations and inshore fishing. T. nilotica which was previously insignifi­
cant in the catches has increased tremendously at certain landings, for instance at 
Namirembe it comprises some 70 percent of the Tilapia catch. At Massesse T. nilo­
lica has risen from 0.57-3.00 percent and individuals of 3-41b in weight are reb­
tively common in the 4 and 4 liz in mesh gill-nets. T. leucosticta catches are ne­
gligible; this species inhabits the marginal lagoons which have largely disappeared, 
and due to its muddy flavour it is not favoured' by the consumer. This pattern of 
the composition of the declining landings is also reflected in the data for 1966 
provided by the Fisheries Officer, Mwanza. 
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T h e  s t a t u s  o f  b o t h  t h e  i n d i g e n o u s  T i l a p i a  s p e c i e s ,  a n d  t h e  t h r e e  i n t r o d u c -
e d  T i l a p i a  s p e c i e s ,  i s  s t i l l  v a r i a b l e  :I~ t h e  p o p u l a t i o n s  c o m p e t e  a n d  t h e  l a k e  l e v e l  
c h a n g e s .  
N I L E  P E R C H  I N V E S T I G A T I O N S  
D r .  G e e  h a s  m a i n t a i n e d  t h r o u g h o u t  t h e  y e a r  h i s  o b s e r v a t i o n s  u p o n  t h e  e x p a n d -
i n g  p o p u l a t i o n  o f  N i l e  P e r c h  ( L a t e s  n i l o t i c u s )  i n  L a k e  V i c t o r i a .  T h e  c e n s u s  o f  
c a t c h e s  o f  L a t e s  l a n d e d  a t  M a s s e s s e  F i s h  M a r k e t  h a s  b e e n  c o n t i n u e d ,  b u t  o w i n g  t o  
o t h e r  c o m m i t m e n t s  a n d  t h e  l a c k  o f  a  s u i t a b l e  v e s s e l  i t  h a s  n o t  b e e n  p o s s i b l e  t o  
c o l l e c t  d a t a  f r o m  o t h e r  a r e a s  o f  t h e  l a k e .  T h e  c a t c h e s  a t  M a s s e s s e  s h o w  a  c l e a r  
c y c l i c a l  a b u n d a n c e  w i t h  p e a k  n u m b e r s  a p p e a r i n g  d u r i n g  t h e  l a s t  q u a r t e r  o f  e a c h  
y e a r ,  b u t  d u r i n g  1 9 6 6  t h e r e  h a s  b e e n  a  s i g n i f i c a n t  i n c r e a s e  i n  t h e  t o t a l  n u m b e r  o f  
L a t e s  l a n d e d  ( s e e  F i g .  1 . )  A  s i m i l a r  m a r k e d  i n c r e a s e  h a s  b e e n  n o t e d  i n  t h e  m a x i m -
u m  w e i g h t s  o f  i n d i v i d u a l  f i s h  l a n d e d ;  f i s h  o f  1 5  l b  h a v e  b e e n  r e c o r d e d  f r o m  
g i l l - n e t s  o f f  M a s s e s s e ,  o n e  3 3  l b  f i s h  h a s  b e e n  t a k e n  b y  r o d  a n d  l i n e  a t  N a m o n e ,  
f i s h  o f  3 4  a n d  4 3  l b  h a v e  b e e n  r e c o r d e d  f r o m  M w a n z a  a n d  F i e l d i n g  B a y  r e s p e c -
t i v e l y ,  w h i l e  o n e  i n d i v i d u a l  o f  7 6  l b  h a s  b e e n  n o t e d  o f f  R u s i n g a  I s l a n d .  
N o  e x p e r i m e n t a l  f i s h i n g  c r u i s e s  h a v e  b e e n  u n d e r t a k e n  a n d  c o n s e q u e n t l y  n o  
f u r t h e r  i n f o r m a t i o n  h a s  b e e n  o b t a i n e d  w i t h  r e g a r d  t o  b r e e d i n g  g r o u n d s .  H o w e v e r  
i t  d o e s  a p p e a r  f r o m  g e n e r a l  o b s e r v a t i o n s  t h a t  L a t e s  t e n d  t o  f a v o u r  t h e  w a t e r s  
a r o u n d  s t e e p - s h e l v i n g  s h o r e s ,  f o r  i n s t a n c e  N a m o n e  P o i n t .  W h e r e  p o s s i b l e  t h e  g u t  
c o n t e n t s  o f  f i s h  l a n d e d  h a v e  b e e n  e x a m i n e d ;  t h e  p r e y  a r e  p r e d o m i n a n t l y  c i c h l i d  
f i s h ,  p a r t i c u l a r l y  H a p l o c h t o m i s  s p p .  a n d  i n  a r e a s  w h e r e  n u m b e r s  o f  L a t e s  h a v e  
b e e n  t a k e n  t h e  l o c a l  p o p u l a t i o n s  o f  H a p l o c h r o m i s  a p p e a r  t o  h a v e  b e e n  r e d u c e d .  
T h e r e  i s  h o w e v e r  n o  i n d i c a t i o n  o f  a n  a d v e r s e  e f f e c t  u p o n  t h e  T i l a p i a  s t o c k s  o f  
L a k e  V i c t o r i a  a n d  i n d e e d  r e c o r d s  f r o m  L a k e  K y o g a  b e t w e e n  1 9 5 8 - 1 9 6 5  i n d i c a t e  
t h a t  i n  a  s i m i l a r  e n v i r o n m e n t  T i l a p i a  c a t c h e s  h a v e  b e e n  m a i n t a i n e d  t o g e t h e r  w i t h  
i n c r e a s i n g  l a n d i n g s  o f  L a t e s .  
F I S H E R I E S  S U R V E Y S  I N  K E N Y A  A N D  T A N Z A N I A  
D u e  t o  t h e  p r e s s u r e  o f  a d m i n i s t r a t i v e  d u t i e s  i n  t h e  c o n t i n u e d  a b s e n c e  o f  a  
D i r e c t o r ,  M r .  M a n n  h a s  n o t  b e e n  a b l e  t o  u n d e r t a k e  a n y  f u r t h e r  w o r k  o n  t h e  f i s h -
e r i e s  s u r v e y s  o f  L a k e  K i t a n g i r i  a n d  t h e  T a n a  R i v e r .  H o w e v e r  t h e s e  i n v e s t i g a t i o n s  
a r e  s c h e d u l e d  t o  b e  r e s u m e d  i n  e a r l y  1 9 6 7 ,  w i t h  v i s i t s  t o  b o t h  a r e a s  d u r i n g  t h e  
w e t  s e a s o n .  
S T U D I E S  O N  A N A D R O M O U S  F I S H E S  
S i n c e  h i s  a r r i v a l  i n  A p r i l ,  M r ,  C h i l v e r s  h a s  b e e n  u n d e r t a k i n g  a n  i n v e s t i g a t i o n  o f  
t h e  b i o l o g y  o f  t h e  a n a d r o m o u s  r i v e r i n e  f i s h  f a u n a ,  p a r t i c u l a r l y  L a b e o ,  A l e s t e s ,  
S c h i l b e ,  1 3 a r b u s ,  S y n o d o n t i s  e t c .  H e  h a s  a r r a n g e d  f o r  w e e k l y  s a m p l e s  o f  t h e  f i s h  
f a u n a  f r o m  t h e  S i o  r i v e r  t o  b e  t a k e n  s i n c e  J u l y  a n d  h a s  s u p p l e m e n t e d  t h e s e  c o l -
l e c t i o n s  b y  s e v e r a l  s a f a r i s  t o  t h e  a r e a  w h e r e  h e  h a s  m a d e  d e t a i l e d  h y d r o b i o l o g i c a l  
a n d  b i o l o g i c a l  o b s e r v a t i o n s .  T h e  m i n o r  r a i n s  o f  A u g u s t - N o v e m b e r  a p p e a r  t o  h a v e  
f a i l e d  a n d  h i s  s t u d i e s  h a v e  n o t  y e t  c o v e r e d  t h e  m a i n  r a i n y  s e a s o n  ( M a r c h - M a y )  
w h e n  r e p r o d u c t i v e  a c t i v i t y  a n d  c o m m e r c i a l  e x p l o i t a t i o n  a r e  m o s t  i n t e n s e .  
E x p e r i m e n t a l l y  M r .  C h i l v e r s  h a s  m a d e  a n  a t t e m p t  t o  s t u d y  s p a w n i n g  b e h a v i o u r ,  
j u v e n i l e  d e v e l o p m e n t  a n d  g r o w t h  o f  t h e  r i v e r i n e  f i s h e s .  H o w e v e r ,  i t  i s  p r o v i n g  
d i f f i c u l t  t o  m a i n t a i n  s o m e  o f  t h e  a n a d r o m o u s  s p e c i e s  i n  a q u a r i a  a n d  a l m o s t  i m p o s -
s i b l e  t o  r e p r o d u c e  a r t i f i c i a l l y  t h e  r i v e r i n e  e n v i r o n m e n t a l  c o n d i t i o n s  r e q u i r e d  t o  
1 0  
stimulate spawning. Artificial fertilization techniques applied to sexually mature in­
dividuals of Alestes sadleri and A. jackson obtained from the lake at Jinja were 
unsuccessful. The preparation of smears from the testes of both species indicated 
that only some 1-2 percent of the spermatozoa were mobile. The histological 
examination of sections of testis prepared by Miss Fleming indicated that spermat­
ogenesis is not simultaneous throughout the gonad, but that it is progressive along 
the length of the lumen and that the spermatozoa were only fully developed in 
isolated patches. It is therefore concluded that the males examined from the lake 
had not reached peak maturity, moreover the capability for spermatogenesis would 
appear to be long-term, and the exudation of spawn probably dependent upon some 
specific stimulus. 
STUDIES ON MORMYRID FISHES 
Me. Okedi has continued his investigation of the general biology of five smaller 
mormyrid fishes from the Lake Victoria basin viz. Gnathonem1lS longibarbis, G. 
victoriae, Marc1lScni1lS grahami, M. nigricans, Petrocepbal1lS catostoma. He is con­
cluding the report of his investigations which is under submission as a Ph.D. thesis 
at Makerere University College. 
The analysis of data on this family has shown the existence of a number of 
rhythmic behavioural changes including firstly a circadian (diurnal) rhythm in 
respect of general behaviour with emphasis on nocturnal activity. Secondly a regular 
monthly fluctuation in dietary composition, which reflects the lunar rhythm of 
development and emergence of the principal insect prey: Chironomidae and Povilla. 
Thirdly a seasonal peak of reproductive activity coinciding with the bi-annual rains. 
The study of the fecundity of these fishes indicates that Mormyrus kannume 
spawning once annually, and the four smaller species spawning biannually (G. lon­
gibarbis, G. victoriae, M. grahami, P. catostoma) all produce rather yolky eggs about 
1.5-2.4 mm in diameter, and each female spawns some 5,000-6,000 ova in a season. 
In contrast, however, M. nigricalts which tend to spawn more continuously pro­
duces larger ova (about 2.2-2.6mm in diameter) and in smaller numbers (400 per 
female per season). The production of small numbers of yolky ova, rather than 
large numbers of yolk-free ova is usually related to some degree of care of the 
developing ova exhibited by the parents. Although this parental care is suspected to 
occur amongst the East African Mormyridae it has not yet been observed, except 
in the construction of nests by Gymnarchus niloticus from West Africa. 
Despite intensive investigations no naturally spawned mormyrid ova or deve­
loping juveniles below 24 mm standard length have been detected in the field. At­
tempts to reproduce in aquaria all the complex factors of the riverine environment, 
where the Mormyridae and other anadromous spawn, have not been successful. 
Preliminary attempts to induce spawning artificially by the injection of pituitary 
extracts from sexually mature fish have failed. However these experiments appeared 
to intensify breeding behaviour and the pattern of courtship, territorial defence 
and nest-building behaviour were observed for the first time amongst these five mor­
myrid species. 
STUDIES ON .TILAPIA SPECIES: 
In addition to his administrative duties during the early part of the year Mr. 
Welcomme has continued his detailed studies upon the comparative biology, ecology 
and physiology of the introduced species :- T. le1lcosticta, T. melanopleura, T. nil­
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o t i c a ,  T .  z i l l i i  a n d  t h e  i n d i g e n o u s  s p e c i e s  T .  e s c u l m t a  a n d  T .  v a r i a b i l i s .  A n  a c c o u n t  
o f  t h e  r e c e n t  c h a n g e s  i n  t h e  T i l a p i a  s t o c k s  o f  L a k e  V i c t o r i a  h a s  b e e n  p u b l i s h e d  a n d  
h a s  b e e n  s u m m a r i s e d  a b o v e  t o g e t h e r  w i t h  o t h e r  d a t a  o n  t h e  c o m m e r c i a l  f i s h e r i e s  o i  
L a k e  V i c t o r i a .  
P a r t i c u l a r  a t t e n t i o n  h a s  b e e n  p a i d  t o  t h e  s t u d y  o f  f a c t o r s  w h i c h  a p p a r e n t l y  l i m ­
i t  t h e  e x t e n t  o f  t h e  T i l a p i a  p o p u l a t i o n s  i n  t h e  l a k e .  T h e  a c c o u n t  o f  t h e  b r e e d i n g  a n d  
n u r s e r y  g r o u n d s ,  a n d  t h e  e f f e c t  o f  t h e  d e v e l o p m e n t  o f  a r t i f i c i a l  b e a c h e s  a n d  m a r g i ­
n a l  l a g o o n s  u p o n  r e c r u i t m e n t  h a d  b e e n  i n c l u d e d  i n  a  r e p o r t  s u b m i t t e d  a s  a  P h . D .  
t h e s i s  t o  M a k e r e r e  U n i v e r s i t y  C o l l e g e .  A  d e t a i l e d  s t u d y  o f  t h e  r e l a t i o n s h i p  b e t w e e n  
f e c u n d i t y  a n d  f e r t i l i t y  i n  T .  l e u c o s t i c t a  h a s  b e e n  c o m p l e t e d  a n d  s u b m i t t e d  f o r  p u b ­
l i c a t i o n ,  i n  w h i c h  t h e  d e v e l o p m e n t  o f  o r a l l y  i n c u b a t e d  f r y  h a s  b e e n  d e s c r i b e d ,  t o g e ­
t h e r  w i t h  a n  a n a l y s i s  o f  t h e  r e l a t i o n s h i p  b e t w e e n  o v a r i a n  p r o d u c t i o n  a n d  p a r e n t  s i z . : .  
T h e  e g g  n u m b e r  i n  T .  l e 1 t c o s t i c t a  a n d  o t h e r  m o u t h - b r o o d i n g  s p e c i e s  v i z .  T  . . n i l o t i c a ,  
T .  e s c u l e n t a  a n d  T .  v a r i a b i l i s  f o l l o w s  t h e  s q u a r e  o f  t h e  s t a n d a r d ' l e n g t h ,  w h e r e a s  i n  
g u a r d i n g  s p e c i e s  t h e  e g g  n u m b e r  a p p r o a c h e s  t h e  c u b e  o f  p a r e n t  l e n g t h .  L o s s e s  o f  
p o t e n t i a l  j u v e n i l e s  o c c u r  t h r o u g h  i n c o m p l e t e  e x u d a t i o n  o f  o v a ,  i n c o m p l e t e  f e r t i l i z a ­
t i o n  a n d  a c c i d e n t a l  o r  d e l i b e r a t e  r e j e c t i o n  f r o m  t h e  b u c c a l  i n c u b a t o r .  B r o o d i n g  
e f f i c i e n c y ,  b e i n g  t h e  r a t i o  o f  t h e  n u m b e r  o f  v i a b l e  f r y  r e a r e d  t o  t h e  n u m b e r  o f  o v a  
p r o d u c e d  b y  t h e  o v a r y ,  d e c r e a s e s  w i t h  i n c r e a s i n g  p a r e n t  l e n g t h .  
W h i l s t  i t  w a s  p r e v i o u s l y  s u p p o s e d  t h a t  i n  L a k e  V i c t o r i a  t h e  s u p p l y  o f  a l g a l  f o o d  
( p a r t i c u l a r l y  M e l o s i r a )  w a s  n o t  a  l i m i t i n g  f a c t o r  f o r  t h e  p h y t o p l a n k t o n i c  f e e d i n g  
T i l a p i a ,  i t  n o w  a p p e a r s  t h a t  t h e r e  m a y  b e  s o m e  g r o w t h  r e s t r i c t i o n s  d u e  t o  a n  i n a d e ­
q u a t e  d i e t .  M r .  W e l c o m m e  h a s  i n i t i a t e d  a  s t u d y  o f  d i e t a r y  c o m p o s i t i o n  a n d  d i g e s t i o n  
i n  T .  e s c u l e n t a  a n d  h i s  p r e l i m i n a r y  o b s e r v a t i o n s  a r e  p r e s e n t e d  a s  A p p e n d i x  A  t o  t h i s  
R e p o r t .  M i s s  F l e m i n g  h a s  g i v e n  s o m e  a s s i s t a n c e  i n  u s i n g  h i s t o l o g i c a l  s t a i n i n g  t e c h n i ­
q u e s  t o  i d e n t i f y  t h e  c o m p o n e n t s  o f  t h e  s t o m a c h  c o n  t e n  t s  o f  T i l a p i a  s p e c i e s ,  p a r t i c u ­
l a r l y  T .  e s c u l e n t a .  
S T U D I E S  O N  H A P L O C H R O M I S  
O n  t h e  H a p l o c h r o m i s  s u r v e y  D r .  G e e  a n d  M r .  G i l b e r t ,  s i n c e  t h e i r  r e t u r n  f r o m  
o v e r s e a s  l e a v e ,  h a v e  b e e n  d e v e l o p i n g  p o w e r - f i s h i n g  t e c h n i q u e s  a s  a n  a l t e r n a t i v e  t o  
g i l l - n e t t i n g ,  w h i c h  w a s  s h o w n  i n  1 9 6 5  t o  b e  i m p r a c t i c a b l e  o n  a  c o m m e r c i a l  b a s i s  
d u e  t o  t h e  e x c e s s i v e  t i m e ,  e f f o r t ,  d a m a g e  a n d  s p o i l a g e  i n  r e m o v i n g  t h e  c a t c h  f r o m  
t h e  n e t s .  D u r i n g  t h e  e a r l y  p a r t  o f  t h e  y e a r  t h e r e  w e r e  d i f f i c u l t i e s  d u e  t o  t h e  l a c k  o f  
s u i t a b l e  v e s s e l s ,  g e a r  a n d  t h e  r e s t r i c t i o n s  i m p o s e d  d u r i n g  t h e  t - m e r g e n c y  i n  B u g a n d a .  
T h e . l a t t e r  p a r t  o f  t h e  y e a r  h a s  b e e n  s p e n t  i n  m o d i f y i n g  N o . 1  b u n c h  a n d  D a r t e r .  t o  
e n a b l e  t h e m  t o  o p e r a t e  p o w e r - f i s h i n g  g e a r .  O n e  V i g n e r o n - D a h l  b o t t o m  t r a w l  h a s  
b e e n  r e b u i l t ,  o n e  m i d - w a t e r  t r a w l  r e p a i r e d  w h i l e  o n e  f u r t h e r  m i d - w a t e r  t r a w l  h a s  
b e e n  d e s i g n e d  a n d  p r e f a b r i c a t e d  a s  h a s  a n  e x p e r i m e n t a l  r i n g - n e t  ( p u r s e - s e i n e ) .  
C a t c h e s  f r o m  b o t t o m - t r a w l s  v a r y  c o n s i d e r a b l y  b e t w e e n  m u d  a n d  s a n d  b o t t o m s ,  
b u t  g e n e r a l l y  c o m p r i s e  a b o u t  8 5  p e r c e n t  H a j J l o c h l ' o m i s  t o g e t h e r  w i t h  o c c a s i o n a l  
s i g n i f i c a n t  q u a n t i t i e s  o f  T i l a p i a  a n d  R a g r u s .  T h e s e  y i e l d s  a p p e a r  t o  b e  a b o u t  5 0  p e r ­
c e n t  g r e a t e r  t h a n  c a t c h e s  r e c o r d e d  b y  p r e v i o u s  c o m m e r c i a l  t r a w l i n g  e n t e r p r i s e s .  
M i d - w a t e r  t r a w l i n g  g e a r  a n d  m e t h o d s  a r e  s t i l l ,  u n d e r  d e v e l o p m e n t  a n d  a l t h o u g h  
s i n g l e - v e s s e l  s u r f a c e - t r a w l i n g  a t  n i g h t  h a s  b e e n  a t t e m p t e d  i t  h a s  b e e n  s h o w n  t o  b e  
l e s s  s u c c e s s f u l  t h a n  b o t t o m  t r a w l i n g .  D a y l i g h t  r i n g - n e t t i n g  a n d  n o c t u r n a l  r i n g ­
n e t t i n g  i n  a s s o c i a t i o n  w i t h  a t t r a c t i o n  b y  l i g h t  h a v e  b e e n  a t t e m p t e d  o n l y e x p e r i m e n .  
t a l l y  d u e  t o  t h e  l a c k  o f  a  p o r t a b l e  p o w e r  s u p p l y  a n d  l i g h t  s o u r c e .  T h e s e  e x p e r i ­
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ments will however be resumed when the appropriate gear arrives and the vessels 
are available. 
The records of echo traces still show little correlation with trawl catches, and 
Dr. Gee attended a course on the interpretation of fish-traces and echo-sounder 
operating techniques during his overseas leave period. Direct observations by skin­
diving undertaken by Dr. Gee indicate that although the particular high-frequency 
sounders available for the survey are recording plankton concentrations, they are 
umble to distinguish between the bottom dtposits and the Haplochromis popula­
tions apparently occurring very close to the bottom. 
An estimate of the extent of the Haplocbromis population over an isolated sand­
bank was attempted during March by repetitive fishing in the area with a fleet of 
2 in gill-nets over a p~riod of 14 days. As a means of estimating population, the 
experiment was not successful, but useful data was obtained on the change in spe­
cies composition of the catch due to repeated fishing effort. Other methods of popu­
lation-estimation are scheduled to be attempted as the vessels and gear become avail­
able. 
The Lake Victoria Hap/ocbromis species-flock comprise a very large and com­
plex taxonomic group whose specific identity and relationships are not well known 
The identification and description of the component species has been undertaken 
from the collections at the British Museum Natural History, (BMNH) London and 
during the latter part of 1966 arrangements were made for Dr. Gee to undertake a 
study course at the BMNH in order to familiarise himself with the extent of their 
Haplochromis collections (both described and undescribed) and to compare 
biometrical techniques for identification. At the same time a start has been 
made to supplement orthodox biometrical identification techniques with physiologi­
cal studies: in November Miss Fleming began a study of the comparative histology 
and parasitology of the digestive tracts of representatives of the various trophic 
groups amongst the Lake Victoria Haplochromis species. 
The study of the biology of certain phytophagous Hap/ochromis initiated in 
196 5 by Mr. Welcomme ha.s been suspended owing to the priority of his Tilapia 
investigations. As an introduction to experimental work on Haplochromis spp. Mr. 
Buruga undertook, during his four months service with EAFFRO, an investigation 
of predation by Haplocbromis longirostris. This work forms the basis of Appendix 
C of this Report. 
PUBLICATIONS 
The following is a list of publications which appeared during the year, written 
by members or past members of EAFFRO staff, or by visiting research workers, On 
work of local origin. The serial numbers are continued from the list published in 
the Annual Report for 1965. Reprints are available in most cases and requests for 
items will be met as far as stocks permit. 
187.	 TALLING, J. F. - Comparative problems of phytoplankton production and 
photosynthetic productivity in a tropical and a temperate lake. Mem. Ist.ltal. 
Idrobiol, 18 Suppl: 339-424, 1965. 
188.	 GREENWOOD, P.H. - The fishes of Uganda (2nd Edition) The Uganda 
Society, Kampala, 1966. 
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1 8 9 . 	  C A D W ' A L L A D R .  D . A . C .  &  S T O N E M A N ,  ] .  - A  r e v i e w  o f  t h e  f i s h e r i e s  
o f  t h e  U g a n d a  W a t e r s  o f  L a k e  A l b e r t ,  E a s t  A f r i c a ,  1 9 2 8 - 1 9 6 6 / 6 6 ,  w i t h  
c a t c h  d a t a  m a i n l y  f r o m  1 9 5 3 .  E A F F R O  S u p p .  P u b .  N o . 3 , .  1 9 6 6 .  
1 9 0 . 	  W E L C O M M E ,  R .  L .  - R e c e n t  c h a n g e s  i n  t h e  T i l a p i a  s t o c k s  o f  L a k e  V i c ­
t o r i a .  N a / u r e ,  2 1 2 :  5 2 - 5 4 ,  1 9 6 6 .  
1 9 1 . 	  H A M B L Y N ,  E .  L .  - T h e  f o o d  a n d  f e e d i n g  h a b i t s  o f  N i l e  P e r c h  ( L a t e s  
n i l a / i e u ' s  ( L I N N E )  ( P i s c e s :  C e n t r o p o m i d a e s ) .  R e v .  Z o o l  B a l .  A f r .  7 4  
. . . .  
( 1 - 2 ) :  1 - 2 8 , 1 9 6 6 .  
1 9 2 . 	  T  A L L I N G ,  J .  F .  - T h e  a n n u a l  c y c l e  o f  s t r a t i f i c a t i o n  a n d  p h y t o p l a n k t o n  
g r o w t h  i n  L a k e  V i c t o r i a  ( E a s t  A f r i c a ) .  / n l .  R e v u e  g e s .  H y d r o b i o l . ,  5 1 ,  
( 4 ) :  5 4 6 - 6 2 1 ,  1 9 6 6 .  
1 9 3 . 	  G E E ,  J .  M .  - T h e  s p r e a d  o f  N i l e  P e r c h  ( L a t e s  n i l o l i e u s )  i n  E a s t  A f r i c a ,  
w i t h  c o m p a r a t i v e  b i o l o g i c a l  n o t e s .  ( S u m m a r y )  J .  a p t J l .  E e a l . ,  2 ,  ( 2 ) :  
4 0 7 - 4 0 8 , 1 9 6 5 .  
1 9 4 . 	  M A N N ,  M .  ] .  - C o m m e r c i a l  f i s h e r i e s  o f  L a k e  R u k w a  a n d  L a k e  K i t a n g i r i .  
( S u m m a r y ) .  J .  a p p l .  E e o ! . ,  2 ,  ( 2 ) :  4 0 8 ,  1 9 6 5 .  
1 9 5 . 	  O K E D I , ] .  - T h e  b i o l o g y  a n d  h a b i t s  o f  m o r m y r i d  f i s h  i n  L a k e  V i c t o r i a .  
( S u m m a r y ) .  J .  a p p l .  E e o l . ,  2 ,  ( 2 ) :  4 0 8 - 4 0 9 , 1 9 6 5 .  
1 9 6 . 	  W E L C O M M E ,  R .  L .  - R e c e n t  c h a n g e s  i n  t h e  T i l a p i a  s t o c k s  i n  L a k e  V i c t o ­
r i a .  ( S u m m a r y ) .  J .  a p p l .  E e o ! . ,  2 1 ,  ( 2 ) :  4 1 0 ,  1 9 6 5 .  
1 9 7 . 	  J A C K S O N ,  P .  B .  N .  - T h e  e s t a b l i s h m e n t  o f  f i s h e r i e s  i n  m a n - m a d e  l a k e s  m  
t h e  t r o p i c s .  i n  L o w e - M c C o n n e l l ,  R .  H .  ( E d i t o r )  M a n - m a d e  l a / u s ;  5 3  - 7 3 .  
A c a d e m i c  P r e s s / I n s t i t u t e  o f  B i o l o g y ,  L o n d o n ,  1 9 6 6 .  
E R R A T U M  
I n  T a b l e  E 2  o f  t h e  A n n u a l  R e p o r t  f o r  1 9 6  5  t h e  n u m b e r  o f  T i l a p i a .  e s e u l e n t a  .  
l a n d e d  i n  F e b r u a r y  1 9 6 2  s h o u l d  r e a d  4 6 , 8 5 6 .  
1 4  
NUMBER LANDED 
~8 8 o 
REWARDS SlOPPED 




A P P E N D I X  A  
P R E L I M I N A R Y  S T U D I E S  O N  T H E  F O O D  O F  T I L A P I A  E S C U L E N T A  
G R A H A M  
B Y  R .  L .  W E L C O M M E  
T h e  p l a n k t o n o p h a g e '  h a b i t s  o f  T .  e s c u l c n t a  a r e  w e l l  k n o w n .  G r e e n w o o d  
(  1 9  5 3 )  h a s  s t u d i e d  t h e  f e e d i n g  m e c h a n i s m  a n d  F i s h  ( 1 9 5 1  a n d  1 9 5 5 )  h a s  n o t e d  
t h a t  o n l y  t h e  d i a t o m s  a r e  d i g e s t e d  f r o m  t h e  w i d e  r a n g e  o f  p l a n k t o n i c  p l a n t s  e a t e n .  
O b s e r v a t i o n s  b y  L o w e  ( 1 9 5 6 )  h a v e  s h o w n  t h a t  t h e r e  i s  a  v a r i a t i o n  i n  t h e  a m o u n t  
o f  f o o d  i n  t h e  g u t s  o f  f i s h  i n  d i f f e r e n t  s e x u a l  s t a t e s ,  a l t h o u g h  f e e d i n g  i n  t h e  p o ­
p u l a t i o n  a s  a  w h o l e  c o n t i n u e s  t h r o u g h o u t  t h e  y e a r .  
T h e  p u r p o s e  o f  t h e  p r e s e n t  s t u d y  i s  t o  d e t e r m i n e  t h e  a m o u n t  o f  f o o d  c o n s u m e d  
b y  T .  e s c u l e n t a  d u r i n g  i t s  p l a n k t o n  f e e d i n g  p h a s e .  J u v e n i l e s  b e l o w  t h e  s t a n d a r d  
l e n g t h  ( S . L . )  o f  7 . 0  c m s  w e r e  f o u n d  t o  c o n t a i n  m u c h  b o t t o m  m a t e r i a l  a n d  t h e r e ­
f o r e  f a l l  o u t s i d e  t h e  r a n g e  o f  t h i s  i n v e s t i g a t i o n .  
I n d i v i d u a l  f i s h  f r o m  c o m m e r c i a l  - e x p e r i m e n t a l  g i l l - n e t  c a t c h e s ,  a n d  e x p e r i ­
m e n t a l  t r a w l  c a t c h e s  i n  t h e  J i n j a  a r e a  o f  L a k e  V i c t o r i a  a r e  e x a m i n e d  f o r  l e n g t h .  
w e i g h t  a n d  s e x u a l  s t a t e ,  a n d  t h e  s t o m a c h  a n d  g u t  c o n t e n t s  a r e  r e m o v e d  a n d  w e i g h ­
e d .  A  f u l l n e s s  i n d e x  ( F . I )  w h e r e  F . l  =  W t .  o f  g u t  c o n t e n t s  x  1 0 0  c a n  t h e n  b e  
W t .  o f  f i s h -
c a l c u l a t e d .  T h e  f u l l n e s s  i n d e x  s e r v e s  a s  a  c o m p a r i s o n  b e t w e e n  t h e  a m o u n t s  o f  f o o d  
i n  d i f f e r e n t  f i s h e s  i r r e s p e c t i v e  o f  l e n g t h .  
E s t i m a t e s  o f  t h e  n u m b e r  o f  p h y t o p l a n k t o n  c e l l s  i n  t h e  g u t  c o n t e n t s  a r e  m a d e  
b y  s u s p e n d i n g  t h e  g u t  c o n t e n t s  f r o m  i n d i v i d u a l  f i s h  i n  a  k n o w n  v o l u m e  o f  w a t e r .  
S a m p l e s  a r e  t h e n  t a k e n  a n d  c o u n t s  o f  t h e  n u m b e r  o f  c e l l s  a r e  m a d e  o n  a  h a e m o ­
c y t o m e t e r  g r a t i c u l e .  A l l  d i a t o m s  a n d  g r e e n  a l g a e  a r e  c o u n t e d  a s  i n d i v i d u a l  c e l l s ;  
I . y n g b y a  a s  t h e  n u m b e r  o f  c o i l  t u r n s  a n d  a l l  o t h e r  o r g a n i s m s  - c o e n o b i a l  b l u e ­
g r e e n s ,  b a c t e r i a l  c o l o n i e s  a n d  g e n e r a l  u n i d e n t i f i a b l e  m a t e r i a l  - w e r e  c o u n t e d  a s  1  
u n i t  p e r  I  q u a r t e r  o f  a  h a e m o c y t o m e t e r  s q u a r e  ( 1 / 4 0 0  s q . m m ) .  
T h e  f o l l o w i n g  n o t e s  a r e  a  b r i e f  s u m m a r y  o f  t h e  p r e l i m i n a r y  o b s e r v a t i o n s  m a d e  
o n  1 5 0  f i s h .  
T H E  G U T  
T h e  r e l a t i o n s h i p  b e t w e e n  t h e  g u t  l e n g t h  a n d  t h e  b o d y  l e n g t h  i s  v a r i a b l e :  Th~ 
g u t  ( e x c l u d i n g  s t o m a c h )  i s  8 . 1 . ±  1 . 4  t i m e s  t h e  s t a n d a r d  l e n g t h .  V a r i a t i o n s  i n  t h e  
g u t  l e n g t h / b o d y  l e n g t h  r a t i o  b e t w e e n  f i s h  o f  v a r i o u s  s e x u a l  s t a t e s  ( T a b l e  A I )  i n ­
d i c a t e  t h a t  t h e  g u t  t e n d s  t o  b e  s l i g h t l y  s h o r t e r  i n  b r e e d i n g  f i s h .  T h i s  i s  m o s t  o b ­
v i o u s  i n  s p e n t  f e m a l e s  w h i c h  w e r e  p r e s u m a b l y  m o u t h b r o o d i n g  a n d  d o  n o t  f e e d  
d u r i n g  t h i s  p e r i o d .  
T h e  s t o m a c h  h a d  c o n t e n t s  i n  5 2 . 4  p e r c e n t  o f  t h e  f i s h .  W h e r e  s t o m a c h  c o n t e n t s  
w e r e  p r e s e n t ,  t h e i r  w e i g h t  w a s  3 6 . 9  . ± .  3 . 8  p e r c e n t  o f  t h e  w e i g h t  o f  t h e  t o t a l  g u t  
c o n t e n t s .  
T h e  p r o g r e s s  o f  d i g e s t i o n  c a n  b e  t r a c e d  b y  e s t i m a t i n g  t h e  p e r c e n t a g e  o f  
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Melosira cells containing cytoplasm along the length of the gut (Fig. A1). A pro­
portion of the cells were empty at the beginning of the gut and the relative per­
centage of cells empty (number of cells empty minus number of cells empty at 
beginning of gut) is therefore more truly indicative of the state of digestion. 
The stomach contents consist of mucus-food aggregates which are only separ­
able by prolonged shaking. The contents of the intestine, directly behind the sto­
mach, are more uniform and loosely bound and it is possible that the secretions of 
the gastric glands found in the stomach (Greenwood, 1953) assist in the break­
down of the mucus. 
The number of cells per gm of gut content increases along the length of the 
gut in anyone fish (Fig. A2). This is probably caused by the digestion of much 
of the mucus in which the cells are initially embedded, resulting in a closer pack­
ing of the remaining gut contents. 
WEIGHT OF GUT CONTENTS 
There is considerable variation between the weight of the gut contents in fish 
of the same length. This is due partly to the variations in feeding intensity with 
sexual state (Table A2). 
The low values of F.I. in active-ripe, ripe and spent fish show that little food 
is taken while breeding. In spent females, which were also presumably mouth 
brooding, the value is minimal and such contents as were present usually consisted 
of mucus with very few phytoplankton cells. The guts of breeding males often 
contained bottom material which may have been ingested during nest building. 
The mean and maximum weight of the gut (including stomach) contents in­
creased with the standard length of the fish (Table A3). Because of the scatter 
and the small sample measured to date, no accurate statistical analysis of the re­
lationship is possible as yet. 
NUMBER OF CELLS IN GUT CONTENTS 
Variations in the density and composition of the phytoplankton occur with 
time of year, locality and depth (Evans 1962, Tailing 196 5), and it is assumed 
that the concentration and proportion of cells in the gut contents are related to 
the composition and density of the phytoplankton on which the fish is feeding, i.e. 
there is no selection of specific food organisms. 
Melosira was usually the most abundant item in the gut contents and was 
48.75 + 25.20 percent of the total cells present in all fish. Occasional fish with 
high concentrations (about lOOxl06 cells per gm of gut content) of Nitzchia 
aciclIlaris were found and other diatoms, Sfephanodiscus and Surirella were usually 
represented by occasional cells. 
Table A4 summarises the concentration of Melosira, total diatoms, and total 
cells found in the whole gut content of the fish sampled. 
Other aspects of the feeding of T. esculenta that have yet to be studied in­
clude the speed of passage of food through the gut, and the correlation between 
the numbers and proportions of organisms in the gut and the plankton on which 







R E F E R E N C E S  
E V A N S ,  J .  H .  ( 1 9 6 2 ) .  T h e  d i s t r i b u t i o n  o f  p h y t o p l a n k t o n  i n  s o m e  c e n t r a l  E a s t  
A f r i c a n  w a t e r s .  H y d r o b i o l . ,  1 9 :  2 9 9 - 3 1  5 .  
F I S H ,  G .  R .  ( 1 9 5 1 ) ,  - D i g e s t i o n  i n  T i l a p i a  e s e n / e n / a .  N a t u r e  1 6 7 : 9 0 0 .  
8 5 - 8 9 .  
F I S H ,  G .  R .  ( 1 9 5 1 ) ,  - T h e  f o o d  o f  T i l a p i a  i n  E a s t  A f r i c a .  U g a n d a  J o u r n a l ,  
1 9 ,  8 5 - 8 9 .  
G R E E N W O O D ,  P .  H .  ( 1 9 5 3 ) .  - F e e d i n g  m e c h a n i s m s  o f  t h e  C i c h l i d  f i s h  T i / a p i a  
e s c u l e n t a  G r a h a m .  N a / u r e ,  1 7 2 :  2 0 9 .  
L O W E ,  R .  H .  ( 1 9 5 6 ) .  - O b s e r v a t i o n s  o n  t h e  b i o l o g y  o f  T i l a p i a  ( P i s c e s :  C i c h ! i ­
d a e )  i n  L a k e  V i c t o r i a ,  E a s t  A f r i c a .  E . A . F . F . R . O .  S u p p .  p u b .  N o . 1 .  .  
T  A L L I N G ,  J .  F .  ( 1 9 6 5 ) .  - C o m p a r a t i v e  p r o b l e m s  o f  p h y t o p l a n k t o n  p r o d u c t i o n  
a n d  p h o t o s y n t h e t i c  p r o d u c t i v i t y  i n  a  t r o p i c a l  a n d  a  t e m p e r a t e  l a k e .  M e m .  1 s t .  






TABLE AI. THE MEAN LENGTH OF GUT RELATIVE TO STANDARD 
LENGTH IN FISH OF VARIOUS SEXUAL STATES 
FEMALES MALES IMMATURE 
Sexual Number Ratio Number Ratio Number Ratio 
state examined gut/body examined gut/body examined gut/body 
length length length 
In~c ti I'C 10 8.5 +0.9 3 8.4+0.9 56 8.5+1.5 
InJctive-activc 10 8.3":'" 0.9 8.0+0.5 
Active 9 8.1+1.2 13 8.4+ 1.4 
Active-ripe 8 7.8 + 1.8 6 8.2.±1.3 
Ripe 12 7.8+ 1.3 7.6 + 1.3 
Spent 8 6.7 + 1.0 7. 7.11± 1.0 
TABLE A2. MEAN FULLNESS INDEX OF FISH OF DIFFERENT SEXUAL STATES 
FEMALES MALES IMMATURE 
S('xu.al State Number F.I Number F.I. Number F.I. 
examil1ed examined examined 
Inactive 10 3.7 3.6 56 4.4 
Inactive-active 10 3.2 3.3 
Active 9 2.1 13 3.3 
Active-ripe 8 2.0 6 1.9 
Ripe 12 1.7 3 1.4 
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T A B L E  A 3 .  
M E A N  A N n  M A X I M U M  W E I G H T  0 1 '  G U T  C O N T E N T S  I N  F I S H  O F  
D I F f ' E R E N T  L E N G T H S  
S t a n d a r d  l e n g t h  
N u m b e r  o f  
W e i g b t  o f  c o n t e n t s  ( g m )  
C l a s s  ( e m s )  
f i s h  
M e a n  M a x i m u m  
7 . 0 - 8 . 9  
8  
0 . 7  
2 . 2  
9 . 0 - 1 0 . 8  
1  
1 . 8  
1 . 8  
1 1 . 0 - 1 2 . 9  6  
3 . 4  
5 . 5  
1 3 . 0 - 1 4 . 9  8  
3 . 7  
7 . 1  
1 5 . 0 - 1 6 . 9  3 0  
5 . 1  
1 0 . 7  
1 7 . 0 - 1 8 . 9  1 8  7 . 9  
1 3 . 9  
1 9 . 0 - 2 0 . 9  2 3  8 . 4  
1 5 . 6  
2 1 . 0 - 2 2 . 9  2 0  
8 . 7  
1 6 . 2  
2 3 . 0 - 2 4 . 9  
2 5  
8 . 1  
1 9 . 0  
2 5 . 0 - 2 6 . 9  
9  
1 3 . 0  
3 2 . 4  
2 7 . 0 - 2 8 . 9  
3  
2 5 . 5  
3 4 . 5  
T A B L E  A 4 .  P E R C E N T A G E  F R E Q U E N C Y  O F  D I F F E R E N T  C O N C E N T R f \ T ! O N S  
O F  M E L O S I R A ,  T O T A L  D I A T O M S  A N D  T O T ' A L  C E L L S  P E R  G M  O F  G U T  C O N T E N T S  
-
P e r c e n t a g e  f r e q u . e n c y  
N o .  o f  c e l l s  p e r  g m  M e l o s i r a  
D i a t o m s  




9 . 9  3 8 . 7  
2 6 . 8  
9 . 6 
  
1 0 . 0 - 1 9 . 9  
1 7 . 9  1 7 . 1  
8 . 0 
  
2 0 . 0 - 2 9 . 9  
9 . 7  
1 1 . 4  
1 2 . 8 
  
3 0 . 0 - 3 9 . 9  8 . 1  
8 . 1  
1 1 . 2 
  
4 0 . 0 - 4 9 . 9  
9 . 7  
1 0 . 6  
1 2 . 0 
  
5 0 . 0 - 5 9 . 9  
5 . 6  
9 . 0  
1 1 . 2 
  
6 0 . 0 - 6 9 . 9  
4 . 8  
3 . 1  
9 . 6 
  
7 0 . 0 - 7 9 . 9  
3 . 3  
4 . 4  
6 . 4 
  
8 0 . 0 - 8 9 . 9  
0 . 8  
2 . 4  
4 . 8 
  
9 0 . 0 - 9 9 . 9  
- 1 . 6  
4 . 8 
  
1 0 0 . 0 - 1 0 9 . 9  
0 . 8  
3 . 1  
1 . 6 
  
1 1 0 . 0 - 1 1 9 . 9  
-
0 . 8  1 . 6 
  
1 2 0 . 0 - 1 2 9 . 9  
-
-
4 . 0 
  
1 3 0 . 0 - 1 3 9 . 9  
- 0 . 8  0 . 8 
  
1 4 0 . 0 - 1 4 9 . 9  
0 . 8  0 . 8  1 . 6 
  
M e a n  
2 5 . 6 x 1 0
6  
3 4 . 4 x 1 0
6  
5 1 . 5 x l 0
6  
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PERCENTAGE OF LENGTH OF GUT 
FIGURE A 1. Percentage digestion of cells along length of gut. 
• percentage cells empty 
X relative percentage of cells empty: number of cells empty 
compared to number of cells empty at beginning of gut. 
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By R. L. WELCOMME 
Aplocheilichthys pumilus is a small cyprinodont commonly found in shallow 
swampy areas around Lake Victoria. In the lagoons the species was especially 
common in the shallow grass swamps and in the slightly deeper water amongSt 
stands of Typha and Cyperus flanking the main lagoon. 
Juveniles and adults were found at all times of year and the length frequ­
ency characteristics of the population remained unchanged over a period of 9 
months. The adults (1.9 to 3.6 mode 2.9 cm standard length) were usually 
found in slightly deeper or less weed grown areas than the juveniles (from 1.0 
cm standard length), which were ca ught in the shallow margins of the grass 
~wamp. 
Maturation began in some fish :It 1.9 cm and 50 percent of the fish were mat­
ure at 2.1 cm standard length. 
Due to the small size of the testis, it was difficult to determine the male sexual 
state. The females o.n the other hand had well defined gonads which contained a 
range of egg sizes. Counts carried out on batches of 10 females taken at different 
times (May, August, November 1963, January, March 1964) showed little diff­
erence in number or proportions of different sized eggs with time of year. A 
typical sample taken in November 1963 from Bugungu lagoon is shown in 
Table Bl. 
The Table shows that a certain proportion of the females taken in Novem­
ber 1963 may be regarded as ripe (eggs are shed when 1. 5 to 2.0 mm in diame­
ter) whilst others are at intermediate stages in the maturation process. This data 
may also be interpreted as representing a sequence in time where blocks of eggs 
are maturing from stocks of smaller oocytes. When the figures for the whole 
sample are summed no sharp separation between rip?, ripening and 'stock' eggs 
is obtained. Aplocheilichthys pumilus therefore conforms to the continuous 
spawning pattern noted by Hickling and Rutenbert (1936). This pattern con­
trasts with that of the species with discrete spawning seasons, in which the 
whole mass of eggs ripen and are shed over a short period. 
Spawned mature eggs were found on several occasions tangled in floating 
masses of filamentous green algae and in the roots of Pistia stratiotes. These were 
usually deposited individually, although one female was caught with a string of 
three eggs hanging from the genital aperture. The artificial spawning and em­
bryological development of A. pumilus has been discussed by Wourms (196 5) . 
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o f  N o t h o b r a n e h i u s  t a e n i o p y g u s  ( H i l g e n d o r f )  a n d  A p l o e h e i l i e h t h y s  p u m i ­
I u s  ( B o u l e n g e r )  w i t h  s p e c i a l  r e f e r e n c e  t o  t h e  p r o b l e m s  o f  n a t u r a l l y  o c c u r ·  
r i n g  d i a p a u s e  i n  t e l e o s t  f i s h e s .  E A F F R O  A n n .  R e p .  1 9 6 4 ;  6 8 - 7 3 .  
T A B L E  B l .  N U M B E R S  O F  E G G S  O F  D I F F E R E N T  S T A N D A R D  L E N G T H S  
F O U N D  I N  T E N  A P L O C H E I L l C H T H Y S  P U M I L U S  
E g g 	  
F e m a l e  s t a n d a r d  l l ' n g t b  ( e m )  
D i a m e t e r  
~-
I  
m m  3 . 1  
3 . 0  3 . 3  
3 . 3  
2 . 8  
2 . 8  
3 . 1  2 . 5  
2 . 9  
2 . 6  
-
0 . 1  
1 1 0  1 9 2  
2 2 1  
2 0 5  
1 0 8  
1 2 0  
1 1 4  1 1 9  1 9 9  
1 4 5 
  
0 . 2  
3 0
4 8
8 4 3 1
4 5
4 0 2 7
2 0  S 8
2 4  








2 8  
1 4 
  
0 . 4  
I I  
2 6
2 3  
1 9  1 8  
3 7  6




0 . 5  
9
4 1 2 1 7
1 6





















1 2  
6 3 
  
0 . 8  3
3
4 4  









0 . 9  












2  1 2 	
5  1 
  









1  J 
  





2  - 	
I  






3 3  - 	
3 
  
1 . 4  
I  -
4











4  1 
  







I 	  3 
  




- I  
3
2
2 	  3 
  

















J 	  7 
  
-










PRELIMINARY STUDIES OF PREDATION BY 
HAPLOCHROMIS LONGIROSTRIS 
HILGENDORF (PISCES: CICHLIDAE.) 
By ]. H. BURUGA 
Haplochromis longiroslris belongs to the piscivorous group of Haplochromis 
of Lake Victoria, although Greenwood (1962) and Welcomme (1965) have both 
shown tha t insects also form a significant component of the diet. The present 
study was intended to investigate in detail the predatory behaviour of H. longiros­
iTis both in aquaria and in the field, but the programme was interrupted after 
only a few months work. 
LABORATOR Y STUDIES 
Observations were made on feeding behaviour amongst captive H. longiros­
Iris and isolated experimental aquaria (measuring 12 in deep by 24 x 36 in) 
which were covered with wire gauze to prevent the predator or prey from es­
caping. The bottoms of the aquaria were covered with sand; there were no refuges. 
The experimental aquaria were subject to normal diurnal changes in lighting and 
temperature ~(20-22 degrees C). To avoid disturbing the predators the stagnant 
a'1uarium water was not changed unless it became foul due to the decomposition of 
partly-eaten prey, or to contamination from the paintwork. Fungal infection of the 
predator was common and although treated with methlyene blue, or more success­
fully with copper sulphate, the death rate was very high. 
Specimens of H. longiroslris were obtained by beach-seining just off Jinja 
pier. These fish were acclimatised in a large aquarium for about six weeks prior 
to the experimental period, during which time they were fed on live cichlid prey. 
The cichild prey supplied were various numbers of the genera Tiiapia and 
Haplochromis. They ranged l.l - 4.0 cm in length and were obtained by mos­
quito-seine hauls in the grassy margins near to Jinja pier Oinja Sailing Club). 
Stocks of prey-fish were held in aquaria until required. Cichlid prey were selected 
because they were readily obtainable in large numbers of suitable sizes, they were 
readily maintained in aquaria and were understood to comprise an important part 
of the normal diet of H. longiTosiris. Members of other suitable genera were not 
used before the programme was interrupted. 
The standard length of all fish was measured directly, and body-weights were 
calculated from differential weighings in a beaker of water. 
SIZE RANGE OF PREY ACCEPTED 
Individual predators of known length and weight were starved for three days 
and each fish was then provided with groups of 10 prey of given size ranges. The 
time taken for the predator to eliminate the prey was recorded. Fig. CI indicates 
the time taken for a predator of 12.0 cm to consume groups of prey ranging 1.2 
- 3.5 cm. T~e predation rate is relatively constant irrespective of the duration 
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, ; . I .  
o f  t h e  e x p e r i m e n t ,  a l t h o u g h  t h e r e  i s  a  t e n d e n c y  f o r  l a r g e r  f i s h  t o  b e  c o n s u m e d  
m o r e  s l o w l y .  F i g .  C 2  i n d i c a t e s  t h e  i n c r e a s i n g  t i m e  t a k e n  f o r  t h r e e  i n d i v i d u a l  p r e ­
d a t o r s  ( 1 1 . 6 ,  1 3 . 5  a n d  1 1 . 3 5  c m  r e s p e c t i v e l y )  t o  c o n s u m e  g r o u p s  o f  p r e y  o f  i n ­
c r e a s i n g  s i z e .  I t  w a s  n o t e d  t h a t  s m a l l  p r e y  ( 1 . 2  - 1 . 4  c m )  w e r e  s w a l l o w e d  whol~ 
w h i l e  l a r g e r  p r e y  ( I .  5  - 2 . 0  c m )  w e r e  h e l d  i n  t h e  j a w s  a n d  w e r e  c h e w e d  b e f o r e  
s w a l l o w i n g .  T h e  l a r g e s t  p r e y  ( 2 . 9  - 3 . 5  c r n )  w e r e  m o r e  d i f f i c u l t  t o  c a t c h  a n d  
w e r e  f r e q J l e n t l y  h e l d ,  c h e w e d  a n d  t h e n  r e j e c t e d .  T h e  m a x i m u m  s i z e s  o f  p r e y  c o n ­
s l l m : · d  ( ; l S  o p p o s e d  t o  a t t a c k e d )  a r e  g i v e n  i n  T a b l e  C  I .  
M E T H O D  C F  P R E Y  C A P T U R E  
O b s e r v a t i o n s  w e r e  m a d e  o v e r  o n e  w e e k  u p o n  a  m a l e  H .  l o n g i r o s l r i s  o f  1 3 . 6  c m  
i n  a n  e x p e r i m e n t a l  a q u a r i u m  t o g e t h e r  w i t h  a  n u m b e r  o f  p r e y  r a n g i n g  1 . 0  - 4 . 0  
c m  i n  l e n g t h .  
M o s t  o f  t h e  t i m e  t h e  p r e d a t o r  l i e s  m o t i o n l e s s  i n  a  c h o s e n  r e g i o n  o f  t h e  a q u a ­
r i u m .  B e f o r e  l a u n c h i n g  a n ,  a t t a c k  i t  s l o w l y  a l i g n s  i t s e l f  u p o n  t h e  p r e y  t h e n  i m m e d i ­
a t e l y  b e f o r e  t h e  a t t a c k  t h e  p r e d a t o r  w a v e s  i t s  p e c t o r a l  f i n s  v e r y  v i g o r o u s l y  a n d  t h i s  
a c t i v i t y  s p r e a d s  t o  t h e  c a u d a l  a n d  s o f t  p a r t s  o f  t h e  d o r s a l  f i n s .  T h e  p r e d a t o r  b e g ­
i n s  t o  u n d u l a t e  f r o m  s i d e  t o  s i d e ,  r a t h e r  l i k e  a  s n a k e ,  a n d  t h e n  w i t h  l i g h t n i n g  
s p e e d  d a s h e s  f o r  t h e  p r e y  c h a s i n g  i t  f o r  a  s h o r t  d i s t a n c e .  W h e n  c l o s e  e n o u g h  t h e  
p r e d a t o r  l u n g e s  a n d  s n a p s  a t  t h e  p r e y ;  i t  m a y o r  m a y  n o t  b e  s u c c e s s f u l  i n  c a t c h ­
i n g  t h e  p r e y .  
I f  i t  f a i l s  t h e  p r e d a t o r  s w i m s  b a c k  t o  t h e  c h o s e n  r e g i o n  o f  t h e  a q u a r i ­
u m .  I f  s u c c e s s f u l  t h e  s u b s e q u e n t  b e h a v i o u r  d e p e n d s  u p o n  t h e  s i z e  o f  t h e  p r e y ;  
w h e n  s m a l l  ( 1 . 0  - 1 . 5  c m )  t h e  p r e y  i s  s w a l l o w e d  w h o l e  a n d  a n o t h e r  a t t a c k  m a y  
b e  i n i t i a t e d  i m m e d i a t e l y ,  b u t  w h e n  l a r g e r  s o m e  c h e w i n g  t a k e s  p l a c e  w h i l e  t h e  p r e ­
d a t o r  s w i m s  s l o w l y  b a c k  t o  i t s  c h o s e n  a r e a  a n d  a  f u r t h e r  a t t a c k  i s  n o t  i m m e d i a t e .  
T h e  a c t u a l  c a p t u r e  t a k e s  p l a c e  v e r y  f a s t  a n d  i t  w a s  n o t  p o s s i b l e  t o  o b s e r v e  
w h e t h e r  t h e  p r e y  a r e  t a k e n  h e a d - f i r s t  o r  n o t ,  b u t  s i n c e  t h e  p r e y  i s  p u r s u e d  i t  
i s  p r o b a b l y  t a k e n  t a i l - f i r s t .  H o w e v e r  s o m e t i m e s  i t  w a s  o b s e r v e d  t h a t  s m a l l  p r e y  
( 1 . 0  - 1 . 5  c m )  w e r e  t a k e n  s i d e w a y s - o n  a s  t h e y  t u r n e d  t o  e s c a p e .  
R A T E  O F  F E E D I N G  A N D  F O O D  C O N V E R S I O N  
F o u r .  a d u l t  H .  l o n g i r o s t r i s  w e r e  k e p t  w e l l  f e d  a n d  t h e n  w e r e  s t a r v e d  f o r  t h r e e  
d a y s  p r i o r  t o  t h e  e x p e r i m e n t .  E a c h  w a s  m e a s u r e d ,  w e i g h e d  a n d  t r a n s f e r r e d  t o  a n  
e x p e r i m e n t a l  a q u a r i u m  w h e r e  i t  w a s  p r o v i d e d  w i t h  s u i t a b l e  c i c h l i d  p r e y  o f  k n o w n  
l e n g t h  a n d  w e i g h t .  E a c h  d a y  a d d i t i o n a l  p r e y  w e r e  p r e s e n t e d  i n  o r d e r  t o  
k e e p  t h e  n u m b e r  o f  p r e y  a v a i l a b l e  c o n s t a n t  a t  1 0 .  T h e  p r e y - f i s h  w e r e  n o t  f e d  a n d  
c h a n g e s  i n  t h e i r  b o d y  w e i g h t  d u e  t o  s t a r v a t i o n  o v e r  t h e  s h o r t  p e r i o d  b e f o r e  b e ­
i n g  c o n s u m e d  b y  t h e  p r e d a t o r  w e r e  c o n s i d e r e d  t o  b e  n e g l i g i b l e .  
T h e  r e s u l t s  o f  t h e  f o u r  e x p e r i m e n t s  a r e  i l l u s t r a t e d  i n  F i g .  C 3 .  D u r i n g  t h e  
f i r s t  d a y  a f t e r  t r a n s f e r  t o  t h e  a q u a r i u m  t h e  p r e d a t o r s  t e n d e d  t o  t a k e  e n l y  s m a ! !  
p r o p o r t i o n s  o f  t h e  p r e y  p r e s e n t ,  b u t  d u r i n g  t h e  n e x t  f e w  d a y s  l a r g e r  p r o p o r t i o n s  
o f  t h e  p r e y  a v a i l a b l e  w e r e  c o n s u m e d .  T h i s  v a r i a b l e  f e e d i n g  r a t e  c a n  b e  a t t r i b u t e d  
f i r s t l y  t o  t h e  e f f e c t  o f  t r a n s f e r  t o  a  s t r a n g e  e n v i r o n m e n t  ( s e e  b e l o w )  a n d  s e c o n d ­
l y  t o  a n  a t t e m p t  t o  m a k e  u p  f o r  t h e  p r e - e x p e r i m e n t a l  s t a r v a t i o n  p e r i o d .  A f t e r  
t h e  f i r s t  w e e k  o r  s o  t h e  r a t e  o f  f e e d i n g  d e c l i n e d  s t e a d i l y  d e s p i t e  t h e  a v a i l a b i l i t y  o f  
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suitable prey, and indeed each experiment was terminated with the death of the 
predator. \Vhilst death might have been due to fungal infection or to the presence 
of toxic products, it is significant that the feeding rate declined steadily in every 
case and it is supposed that the initial starvation period may have been too severe. 
The maximum rate of feeding amongst these four fish ranging 26.2 - 37.2 
gm in weight was 2.9 gm per day, i.e. about 8.2 p2rCent of their body weight in 
a day. 
In a further series of similar experiments to determine the rate of feeding and 
food conversion six individual predators were provided with prey maintained daily 
at a constant number of 10 (except in aquaria 2 and 6 where the prey 
were replenished only when all 10 prey had been consumed). The results are pres­ Ifented in Table C2, but since all the predators except that in aquarium 2 died dur­
ing the course of the experiment, the conclusions are only tentative. It 
The rare of food consumption over the total experimental period ranged be­
tween 0.60 - 1.04 gm per day, representing between 1.82 - 4.44 percent of pre­
dator body weight each day. The single surviving fish exhibited the highest con­
sumption rate despite the irregular supply of prey available. The fish in aquaria 1 
and 3 which consumed between 1.82 - 1.88 percent of their body weight a day 
showed an overall loss of weight, while in aquarium 6 the predator showed an over­
all loss of biomass despite consuming 2.58 percent of its weight per day. The fish 
in aquaria 5 and 4 both exhibited a gain in weight after consuming between 2.05 
- 2.99 percent of their weight per day. Amongst the three fish that gained in 
weight during the experiment the conversion rate of prey to predator biomass is 
calculated at between 8.9 - 23.2 percent. Surprisingly the sole surviving fish with 
the highest feeding rate exhibited the lowest conversion rate. 
EFFECT OF TRANSFER UPON FEEDING 
It has already been noted above that the predators did not feed well during the 
first day or so after their transfer into the experimental aquaria, and this aspect 
was studied in two further experiments. 
Firstly, after an initial period of starvation for three days one predator was tran­
sferred to an experimental aquarium containing an established group of suitable 
prey. The predator appeared frightened after release and settled in one corner 
of the aquarium. It then began to swim around slowly exploring the tank, using 
its pectoral fins and occasional lashes of the caudal. On encountering prey the 
predator attempted attack but was unsuccessful and did not pursue the prey. 
Some 20 minutes after introduction it took up a stationary position In a 
corner of the aquarium from where it made several unsuccessful attacks. 
Prior to the transfer of the predator the prey were feeding, but upon intro­
duction of H. longirostl'is feeding was abandoned; some prey dispersed! whil~ 
others shoaled and approached the predator apparently attempting to identify it. 
The shoal was chased and dispersed but after 1 5 minutes feeding was resumed ,~ 
again. When chased a second time the shoal became more wary of the predator. 
In the second experiment one predator was established and starved for three 
days in an experimental aquarium. A group of small prey were then introduced, 
these were very startled, sometimes shoaling and sometimes scattering. Immediate· 
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• I  
I y  t h e  p r e d a t o r  b e g a n  t h e  c h a r a c t e r i s t i c  f i s h - v i b r a t i o n s  a n d  b o d y - u n d u l a t i o n s  a s s o ­
c i a t e d  w i t h  t h e  a t t a c k  b e h a v i o u r .  W h e n  t h e  e x p e r i m e n t e r  l e f t  t h e  t a n k  t h e  p r e d a ­
t o r  a t t a r k e d ;  a l l  t h e  p r e y  w e r e  t a k e n  i n  a  m a t t e r  o f  m i n u t e s .  
I n  t h e  f i r s t  e x p e r i m e n t  t h e  i n t r o d u c e d  p r e d a t o r  o f  1 2 . 1  e m  t o o k  f o u r  d a y s  t v  
e l i m i n a t e  t h e  s e v e n  p r e y  r a n g i n g  2 . 1  - 2 . 3  e m ,  b u t  i n  t h e  s e c o n d  c a s e  t h e  e s t a b ­
l i s h e d  p r e d a t o r  o f  1 2 . 0  e m  t o o k  o n l y  1 4 0  m i n u t e s  t o  c o n s u m e  s i x  p r e y  ( r a n g i n g  
2 . 1  - 2 . 4  e m )  i n t r o d u c e d  a n d  h a d  e l i m i n a t e d  a l l  1 0  p r e y  i n  j u s t  2  d a y s .  T h e s e  
r e s u l t s  s h o w  c l e a r l y  t h e  i m p o r t a n c e  o f  t h e  e f f e c t  o f  t r a n s f e r  u p o n  f e e d i n g  b e h a v i ­
o u r .  
. ; . s  
F I E L D  S T U D I E S  
A d u l t  s p e c i m e n s  o f  H .  1 U 1 1 g i r o s t r i s  w e r e  o b t a i n e d  f r o m  t o p - s e t  g i l l - n e t  f l e e t s  
o f  1 Y 2  i n  m e s h  s e t  o v e r n i g h t  5  - 4 5  f t  o f  w a t e r  o f f  t h e  p a p y r u s  f r i n g e d  s h o r e  
b e t w e e n  B u g u n g u  a n d  W i n d y  B a y .  A  f e w  a d d i t i o n a l  s p e c i m e n s  w e r e  t a k e n  f r o m  
b e a c h - s e i n e  h a u l s  a t  J i n j a  p i e r ,  a n d  f r o m  s u r f a c e - t r a w l  h a u l s  a t  n i g h t  o f f  B u g u n g u  
a n d  W i n d y  B a y .  
E a c h  o f  t h e  f i s h  w e r e  d i s s e c t e d ,  t h e  s t o m a c h  c o n t e l . t s  w e r e  e x a m i n e d  i n  d e t a i l  
a n d  t h e  S t a t e  o f  s e x u a l  m a t u r i t y  w a s  r e c o r d e d .  A n a l y s i s  o f  t h e  d a t a  i s  g i v e n  i n  
T a b l e  C 3 .  N o  s i g n i f i c a n t  d i f f e r e n c e s  w e r e  n o t e d  i n  d i e t a r y  c o m p o s i t i o n  b e t w e e n  
t h e  s e x e s ,  a n d  d u e  t o  t h e  s m a l l  s c o p e  o f  t h e  c o l l e c t e d  m a t e r i a l  n o  a t t e m p t  h a s  b e e n  
m a d e  t o  r e l a t e  s t o m a c h  c o n t e n t s  w i t h  l o c a l i t y  o f  c a p t u r e ,  p r e d a t o r  l e n g t h  o r  s e x ­
u a l  m a t u r i t y  
A s  u s u a l  a m o n g s t  p r e d a t o r s  w h i c h  f e e d  i n t e r m i t t e n t l y  a  h i g h  p e r c e n t a g e  o f  
f i s h  e x a m i n e d  h a d  e m p t y  s t o m a c h s .  T h e  l a r g e  p e r c e n t a g e  o f  s t o m a c h s  c o n t a i n i n g  
u n i d e n t i f i e d  m a t e r i a l  i s  i n d i c a t i v e  o f  l o s s e s  b y  r e g u r g i t a t i o n  a n d  d i g e s t i o n  d u r i n g  
c a p t u r e  i n  t h e  g i l l - n e t s .  T h e  a l g a l  m a t e r i a l  w a s  i d e n t i f i e d  a s  M i c r o c y s t i s ,  B o t r y o c o ­
c c u s  a n d  A n a b a e n a ,  a l l  c o m m o n  i n s h o r e  p l a n k t o n i c  a l g a e  w h i c h  w e r e  p r o b a b l y  
t a k e n  b y  c h a n c e .  T h e  h i g h e r  p l a n t  m a t e r i a l  c o m p r i s e d  b o t h  m o n o c o t y l e d o n s  a n d  
d i c o t y l e d o n s .  M e m b e r s  o f  t h e  C r u s t a c e a  i n c l u d e d  z o o p l a n k t o n s  s u c h  a s  O s t r a c o ­
d a ,  C l a d o c e r a  ( D a p h n i a ) ,  C o p e p o d a  ( D i a p t o m u s  a n d  C y c l o p s )  a n d  a l s o  C a r i d i n a  
n i l o t i c a .  I n s e c t a n  m a t e r i a l  i n c l u d e d  b o t h  a q u a t i c  a n d  t e r r e s t r i a l  f o r m s ,  b u t  a l l  h a d  
b e e n  b a d l y  c r u s h e d  a n d  w e r e  l a r g e l y  u n i d e n t i f i e d  a l t h o u g h  r e p r e s e n t a t i v e s  o f  E p h e ­
m e r o p t e r a ,  H y m e n o p t e r a  a n d  C h i r o n o m u s  w e r e  r e c o g n i s e d .  F i s h  r e m a i n s  w e r e  
f o u n d  i n  3 9  p e r c e n t  o f  s t o m a c h s  c o n t a i n i n g  i d e n t i f i a b l e  m a t e r i a l .  E n g r a u l i c y p r i s  
r e m a i n s  w e r e  t e n t a t i v e l y  i d e n t i f i e d  i n  o n e  c a s e ,  a n d  c i c h l i d  r e m a i n s  w e r e  i d e n t i f i e d  
i n  f i v e  o t h e r  c a s e s .  A m o n g s t  t h e  C i c h l i d a e  H a p l o c h r o m i s  s p p .  w e r e  r e c o g n i s e d  
t h r e e  t i m e s  a n d  T i l a p i a  s p p .  o n c e .  I t  w a s  n o t e d  t h a t  m o s t  o f  t h e  f i s h  p r e y  w e r e  
d e v o i d  o f  s c a l e s  w h i c h  w e r e  p o s s i b l y  r a s p e d  o f f  b y  t h e  p h a r y n g e a l  t e e t h  d u r i n g  
s w a l l o w i n g .  
T h e  s t a n d a r d  l e n g t h s  o f  i d e n t i f i e d  f i s h  p r e y  a r e  g i v e n  i n  T a b l e  C 4  a n d  i t  i s  
n o t e d  t h a t  t h e  s i z e  r a n g e  o f  p r e y  t a k e n  w h o l e  a r e  a l l  w e l l  w i t h i n  t h e  m a x i m u m  
l e n g t h s  n o t e d  f r o m  e x p e r i m e n t a l  o b s e r v a t i o n s .  
R E F E R E N C E S  
G R E E N W O O D ,  P .  H .  ( 1 9 6 2 ) .  - A  r e v i s i o n  o f  t h e  L a k e  V i c t o r i a  H a p l o c h r o m i s  
s p e c i e s .  P a r t  V .  B1~1l. B T .  M u s .  N a t .  H i s t . ,  Z o o l . ,  9 ,  4 :  8 - 2 1 3 .  
W E L C O M M E ,  R .  L .  ( 1 9 6 5 ) .  - N o t e s  o n  t h e  H a p l o c h r o m i s  o f  B u g u n g u  l a g o o n ,  
L a k e  V i c t o r i a .  E A F F R O  A n n .  R e p t .  1 9 6 4 :  3 2 - 4 2 .  
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TABLE C1. THE MAXIMUM SIZES OF PREY 
AQUARIA 







Preda tor: standard length (cm) 11.6 13.5 13.5 
Maximum pr~y: standard length (cm) 2.6 3.1 3.5 
percentage 22.4 23.0 25.9 
Predator: weight (gm) 20.15 30.25 30.26 
Maximum prey: weight (gm) 0.49 0.89 1.45 
percentage 2.43 2.92 4.79 





2 1 3 4 6 
Preda tor: standard length (cm) 12.0 13.6 14.2 14.3 14.3 13.5 
Predator: initial weight (gm) 20.24 29.29 37.20 38.50 34.78 30.25 
Predator: weight change (gm) 3.66 1.5 5 -3.50 -1.66 4.57 -4.81 
Weight of prey consumed (gm) 41.20 7.24 33.04 20.95 19.68 38.38 
Dura tion of experiment (days) 46 12 47 30 19 49 
Rate of consumption (gm/day) 0.90 0.60 0.70 0.70 1.04 0.78 
Rate of consumption: 
(percentage ) predator weightlday 4.44 2.05 1.88 1.82 2.99 2.5 g 
Percentage conversion of prey 8.88 21.4 23.2 
TABLE C3. THE PERCENTAGE OCCURRENCE OF VARIOUS FOOD TYPES IN THE
 
STOMACHS OF H. longiTostTis FROM LAKE VICTORIA
 
Buruga Welcomme Greenwood 
Number of fish examined 106 25 22 
percentage empty 54.4 52.0 34.7 
unidentified material 18.1 
algae 1.7 
higher plant material 3.4 4.0 
crustaceans 6.1 
insects 6.8 20.0 39.1 
unidentified fish remains 4.3 20.0 26.1 
identified fish remains 5.1 4.0 
TABLE C4. THE LENGTH OF FISH PREY FROM THE STOMACHS OF 
H. longiTostTis FROM LAKE VICTORIA 
Predator: standard length (cm) 12.7 12.2 12.6 12.7 
prey: standard length (cm) 1.05 1.30 1.00 0.90-1.1 0 
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FIGURE C3. The weights of prey available and prey consumed each day by H. longirostris in aquaria 
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APPENDIX D 




By j. M. GEE & M. P. GILBERT 
A programme has been started to investigate the feasibility of operating a 
trawl fishery for Haplocbromis in connection with development of a proposed 
cannery by the Uganda Government. Because of the lack of gear much time ha, 
been spent on the development of boa ts and nets for this type of fishing. An ac­
count of these developments and an analysis of preliminary trawling results i~ 
given below. 
GEAR DEVELOPMENT 
The only boat available was an old 45 ft. seaplane harbour tender, powered 
by two Perkins S6 diesed engines with straight through drive to 16/14 propel­
lers. Stern gallows and a 33.1 reduction gear niggerhead winch driven off the 
starboard engine were designed and fitted. The boa t is basically unsuitable for 
trawling and will not take any rough weather. Despite two engines, manoeuvring 
the trawl during towing is difficult because the stern gallows take-off had to be 
mounted aft of the propellers. However, this craft has been used in all the trawl­
ing operations attempted so far. 
At present work is proceeding on the conversion of a 48 ft Fairmile fish car­
rier, powered by a Perkins S6 diesel engine with 2: 1 reduction gear box. All the 
superstructure is being redesigned, a 4 gear FilTer drum winch driven off the main 
engine installed, aft decks cleared and trawl gallows erected. A mast and boom is 
also being added for the easier handling of larger quantities of fish. This vessel 
should make an admirable trawler for Lake Victoria and will be ready for opera­
tion in early 1967. 
The only bottom trawl available was a Vigneron Dahl trawl with an overall 
length of 36ft, a headrope length of 45ft and a footrope length of 460ft. The 
mesh sizes are 20 in in the wings and the square, 2 in in the belly and lengtheners 
and 1 in iri the codend. The performance of the trawl was improved by the addi­
tion of bobbin line, the bobbin~ being 6 in diameter wooden rollers spaced along a 
steel wire with 1 in diameter wooden spacers and lead weights. The weights' were 
added in sufficient quantity to make the whole bobbin line just negatively buoyant. 
Otter doors were made and fitted up in the correct manner for easy disconnection 
from the trawl warps. These latter were 3 in circumference manilla ropes marked 
off in 50ft intervals. The relationship between speed of boat, length of warp and 
depth of trawl were calculated and tested for this set of gear. 
No midwater trawls were available so the authors designed and made a small 
experimenta I trawl to their own specifications (Figure D 1). This is on the lines of 
the Larson-Phantom trawl with a square of approximately 12 ft each side. The 
wings are 3 in mesh of 48 ply nylon, the square 20 in mesh, the belly 2 in mesh 
of 24 ply nylon, the lengthener 1Yz in and the codend 1 in 48 ply nylon. Ori­
ginally lined with mosquito netting this net had recently had a 0 in codend put 




2  t o r p e d o - s h a p e d  l e a d  w e i g h t s  a r e  i n s e r t e d  b e t w e e n  t h e  l o w e r  w i n g s  a n d  t h e  t o w  
l e g s .  T h e  t o w  l e g s  a r e  4 2  f t  w a r p s  a t t a c h e d  t o  d e p t h  r e g u l a t i n g  r i n g s  a t t a c h e d  t o  
t h e  b o a r d s .  T h e s e  a r e  s c a l e d  d o w n  r e p l i c a s  o f  t h e  w i n g  b o a r d s  u s e d  o n  t h e  L a r s o n  
P h a n t o m  t r a w l .  
S u r f a c e  t r a w l i n g  w a s  t r i e d  b e f o r e  e i t h e r  m i d w a t e r  o r  b o t t o m  t r a w l i n g .  T h e  
n e t  n o w  u s e d  f o r  b o t t o m  t r a w l i n g  w a s  f i r s t  t r i e d  o n  t h e  s u r f a c e .  T h e  h e a d l i n e  w a s  
f i t t e d  w i t h  c o r k s  a n d  f i v e  f l y i n g - k i t e s  a n d  t h e .  f o o t l i n e  w i t h  w e i g h t s  a n d  o n e  s t e e l  
d e p r e s s o r  a t t a c h e d  t o  t h e i  f o o t r o p e  b y  t w o  l i n e s .  3 0  f t  t o w  l e g s  a t t a c h e d  t h e  n e t  t o  
f l o a t i n g  o t t e r  b o a r d s .  T h e s e  w e r e  m a d e  b y  a t t a c h i n g  2 0  i n  b y  3 8  i n  d o o r s  t o  t h e  
u n d e r s i d e  o f  f l o a t i n g  s u b m a r i n e  p a r a v a n e s .  W h e n  t h e  V i g n e r o n  D a h l  n e t  w a s  r e c o n -
v e r t e d  t o  a  b o t t o m  t r a w l  a n  o l d  D a n i s h  S e i n e  w a s  a d o p t e d  a s  t h e  s u r f a c e  t r a w l .  
B O T T O M  T R A W L I N G  
T r i a l s  h a v e  b e e n  c a r r i e d  o u t  i n  t h e  J i n j a  a r e a  ( R a m a f u t a ,  M a u n d u  a n d  N a m o -
n e )  a n d  i n  t h e  E n t e b b e  a r e a  ( T a v u ,  B u g a l o  a n d  K o m e ) .  S o  f a r  h o w e v e r  o n l y  a  
t o t a l  o f  1 4 . 2  t r a w l i n g  h o u r s  h a s  b e e n  c o m p l e t e d .  A  g e n e r a l  a n a l y s i s  b y  w e i g h t  o f  
a l l  c a t c h e s  o n  t h e  v a r i o u s  b o t t o m  t y p e s  i s  g i v e n  i n  T a b l e  D 1 .  
T h e  f i g u r e s  f o r  c a t c h / t r a w l i n g  h o u r  a r e  m o s t  i m p o r t a n t  a n d  t h e s e  s h o w  a n  
o v e r a l l  c a t c h  o f  3 1 1 . 8  l b s / h o u r ;  t h e  c a t c h e s  o n  s a n d  b e i n g  a b o u t  4 0  l b s / h o u r  
h i g h e r  t h a n  o n  m u d .  T h e  c a t c h  r a t e  r e c o r d e d  w h e n  b o t h  t y p e s  o f  b o t t o m  w e r e  
c r o s s e d  o n  t h e  s a m e  h a u l  ( u s u a l l y  a t  t h e  s a m e  d e p t h )  a r e  s i m i l a r  t o  t h o s e  f r o m  
s a n d  b o t t o m s  b u t  h a v e  a  s p e c i e s  c o m p o s i t i o n  m o r e  c h a r a c t e r i s t i c  o f  t h e  m u d  b o t -
t o m  f a u n a .  
H a p l o c h r o m i s  i s  b y  f a r  t h e  m o s t  c o m m o n  g e n u s  c a u g h t  i n  a l l  h a b i t a t s  a n d  
l o c a l i t i e s  s a m p l e d .  I n  t w o  h a u l s ,  o n e  o v e r  s a n d  a n d  o n C l  o v e r  m u d ,  H a p l o c h r o m i s  
s p p .  w e r e  t h e  o n l y  f i s h  c a u g h t .  O v e r  a  s a n d  b o t t o m  t h e y  f o r m ,  o n  a v e r a g e ,  9 0  
p e r c e n t  o f  t h e  c a t c h  ( 2 9 2 . 7  I b s / t r a w l i n g  h o u r ) .  O n  m u d  b o t t o m s  o t h e r  g e n e r a  
a r e  m o r e  p r o m i n e n t  a n d  H a p l o c h r o m i s  o n l y  f o r m  7 2 . 5  p e r c e n t  o f  t h e  c a t c h  ( 2 0 8  
l b s / t r a w l i n g  h o u r ) .  T h e s e  p e r c e n t a g e s  a r e  i n f l u e n c e d  b y  t w o  l a r g e  c a t c h e s  o f  
T i l a p i a  ( o n e  i n  4 5  f t  a n d  t h e  o t h e r  i n  6 0  f t  o f  w a t e r )  a n d  t w o  f a i r  c a t c h e s  o f  
B a g r u s  o v e r  a  m u d  b o t t o m .  A l t h o u g h  m o s t  o f  t h e  h a u l s  o n  s a n d  w e r e  n o t  a s  d e e p  
a s  t h o s e  o n  m u d ,  d e p t h  d o e s  n o t  s e e m  t o  a f f e c t  t h e  p e r c e n t a g e  c o m p o s i t i o n  o f  t h e  
c a t c h e s ,  b u t  i t  m a y  a f f e c t  t h e i r  m a g n i t u d e  ( i . e .  c a t c h / h o u r  f i g u r e s ) .  A r e a s  o f  
m u d  b o t t o m  i n  d e e p e r  w a t e r  h a v e  n o t  y e t  b e e n  s a m p l e d .  T h e  o v e r a l l  p r o p o r t i o n  
o f  H a p l o c h r o m i s  i n  a U  c a t c h e s  i s  8 3  p e r c e n t  ( 2 5 9  l b s / t r a w l i n g  h o u r . )  
T i i 4 p i a  w e r e  c a u g h t  i n  b o t h  h a b i t a t s  b u t  t h e  s p e c i e s  c a u g h t  o n  s a n d  w e r e  a l -
m o s t  e n t i r e l y  T .  z i l l i i  a n d  T .  v a r i a b i l i s .  T h e  l a t t e r  s p e c i e s  f o r m e d  t h e  b u l k  o f  t h e  
c a t c h  a n d  i n d i v i d u a l s  w e r e  n e a r l y  a l l  i n  b r e e d i n g  c o n d i t i o n .  T h e  T .  z i l l i i  w e r e  
g e n e r a l l y  s m a l l  b u t  i n  g o o d  c o n d i t i o n  ( w i t h  a  v e r y  c o n v e x  b e l l y  l i n e ) .  S m a l l  
i n u m b e r s  o f  T i l a p i a  c a m e  i n  r e g u l a r l y  w i t h  e a c h  h a u l .  T h e  o n l y  T i l a p i a  s p e c i e s  
f o u n d  o v e r  t h e  m u d  b o t t o m  w a s  T .  e s c u l e n l a ;  t h e i r  b r e e d i n g  c o n d i t i o n  w a s  n o t  
d e t e r m i n e d  b u t  t h e i r  d i s t r i b u t i o n  w a s  m u c h  m o r e  i r r e g u l a r .  3 0  p e r c e n t  o f  t h e  
h a u l s  o n  m u d  c o n t a i n e d  n o  T i l a p i a  a n d  3 5  p e r c e n t  c o n t a i n e d  o n l y  o n e  o r  t w o  
s p e c i m e n s .  T w o  l a r g e  c a t c h e s  w e r e  o b t a i n e d  i n  t h e  E n t e b b e  a r e a  ( o n e  o f  1 3 7  a n d  
a n o t h e r  o f  2 1 1  i n d i v i d u a l s )  w h e n  a  p a r t i c u l a r  t y p e  o f  e c h o - t r a c e  w a s  f i s h e d  -
( s e e  b e l o w )  a n d  2 8  w e r e  c a u g h t  i n  a  h a u l  o f f  N a m o n e  o v e r  a  s i m i l a r  t r a c e .  
3 4  
Bagrus docmac is the other species which formed a significant percentage of 
the catches on both sand and mud. Again its appearance on sand was very regu-
lar but in small numbers, wher"as on mud its distribution was sporadic, two 
heavy catches making up both the percentage and catch/hour contribution. Ba-
grm were most abundant hov. ever in hauls over both mud, and sand when 
good catches were obtained. in two out of the three hauls made. 
Table D2 is an attempt to compare catches in different areas of similar bot-
tom types. The fishing effort however was not proportionate which makes com-
parison dubious. The sand bottom at R~mafuta, near Jinja, produced similar 
catches of Haplochromis to the comparable environment at Tavu near Entebbe, 
although Tilapia and to some extent BagT1ls formed less significant parts of the 
catch. The catches at Nsadzi (off Entebbe) were much lower than in the other 
two areas and two poor catches of Haplochromis were obtained. Bagrus was the 
only other species caught here. The catch rates and species composition of Hap-
lochromis over mud bottoms in the Jinja and Entebbe areas were very similar. 
The differences in total catchltrawling hour are accounted for mainly by the 
variation in catches of Tilapia and BagT1ls. 
To summarize the data on distribution and catches therefore, it may be said 
that Haplochromis are abundant in all areas and form the bulk of all catches. 
Ragrus, Protopterus and small Barbus spp. are also found in all environments 
Trawl hauls over sand bottoms are characterized by the presence of T. zillii, T. 
variabilis (and Barbus altianalis) while trawl hauls over mud are characterized 
by the presence of T. esculenta, S'ynodontis, Clarias and Xenoclarias. 
The total length to the nearest 0.5 em was measured for a sample of each 
haul made and percentage frequency curves constructed. Figure D2 shows the 
length frequency curves for catches over sand and mud bottoms in the Entebb~ 
area. 
MIDWATER TRAWLING 
So far this gear has been relatively unsuccessful in terms of catching fish. A 
number of hauls were made in the Entebbe area but the behaviour of the trawl 
was not completely satisfactory and the depth of fishing very uncertain. The 
boards, when given a steep diving angle, appeared to be fishing at approx,imately 
the correct depth (as shown when the echo sounder was used to locate the trawl 
under water) but this made them very unstable. Recently the diving angles 
have been reduced again and extra torpedo-shaped lead weights fitted to the net. 
Small catches were obtained on a number of occasions, the main genus 
caught being Engraulicypris. This is a pelagic shoaling fish and thought to 
occur in large quantities in the lake, but little is known of its biology. The 
length frequencies of the catches varied considerably, sometimes a large num-
ber of extremely small individuals were caught and at other times a smaller 
number of large individuals. It is hoped that as the trawl isl made to work more 
efficiently and when a much larger trawl is employed these fish may be caught 
in sufficient quantities to make their exploitation an economic proposition. 
Haplochromis were the other main constituent of the catch but on the 
whole were very few in number and their total weight amounted to only a few 
35 
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o u n c e s .  O n  o n e  o c c a s i o n  a  f a i r  n u m b e r  o f  v e r y  s m a l l ,  i m m a t u r e  s p e c i m e n s  w e r e  
c a u g h t ,  o t h e r w i s e  o n l y  t w o  o r  t h r e e  i n d i v i d u a l s  c a m e  u p  w i t h  e a c h  h a u l .  
N o  c o r r e l a t i o n  w i t h  e c h o  t r a c e s  c a n  a s  y e t  b e  m a d e  b e c a u s e  o f  t h e  u n c e r t a i n t y  
a s  t o  b o t h  t h e  f i s h i n g  d e p t h  a n d  t h e  e f f i c i e n c y  o f  t h e  n e t  a s  w e l l  a s  t h e  v e r y  p o o r  
- : : a t c h e s  o b t a i n e d .  
S U R F A C E  T R A W L I N G  
T h i s  m e t h o d ,  t h e  f i r s t  t o  b e  u s e d ,  h a s  o n l y  b e e n  t r i e d  i n  t h e  J i n j a  a r e a .  A  
n u m b e r  o f  t r a w l  h a u l s  w e r e  m a d e  i n  d i f f e r e n t  l o c a l i t i e s  a n d  h a v e  b e e n  g r o u p e d  
a s  i n  T a b l e  D 3 .  T h e  r a n g e  o f  s p e c i e s  c a u g h t  i s  m u c h  s m a l l e r  t h a n  w i t h  b o t t o m  
t r a w l i n g  a n d  H a p l o c b r o m i s  w e r e  a g a i n  t h e  m o s t  i m p o r t a n t  g e n u s ,  f o r m i n g  o v e r -
a l l  9 0  p e r c e n t  o f  t h e  c a t c h .  S u r f a c e  t r a w l i n g  h o w e v e r  w a s  b y  n o  m e a n s  a s  p r o -
d u c t i v e  a s  b o t t o m  t r a w l i n g  ( s e e  a b o v e ) ;  p r o d u c i n g  a n  o v e r a l l  c a t c h l t r a w l i n g  
h o u r  o f  o n l y  2 1 . 3  I b s  o f  H a l J l o c h r o m i s ,  a n d  a n  o v e r a l l  t o t a l  c a t c h / t r a w l i n g  h o u r  
o f  2 4 . 3  I b s .  Aleste~ j a c k s o n i ,  A .  s a d l e r i  a n d  E n g r a u l i c y p r i s  w e r e  t h e  o n l y  o t h e r  
s p e c i e s  w h i c h  o c c u r r e d  r e g u l a r l y .  A .  s a d l e r i  w a s  a b s e n t  f r o m  a l l  h a u l s  m a d e  i n  
w a t e r  o v e r  3 0  f t ,  i . e .  B u v u m a  C h a n n e l  a n d  L u f u .  T h e  t o t a l  w e i g h t  c o n t r i b u t i o n  
o f  t h e s e  s p e c i e s  i n  t e r m s  o f  c a t c h l t r a w l i n g  h o u r  i s  n e g l i g i b l e .  T h e l  o d d  s p e c i m e n  o f  
C l a r i a s  w a s  c a u g h l  i n  s o m e  t r a w l  h a u l s ,  b u t  a g a i n  t h e y  f o r m e d  a n  i n s i g n i f i c a n t  
i t e m  f r o m  t h e  c o m m e r c i a l  p o i n t  o f  v i e w .  
T h e  l e n g t h  f r e q u e n c i e s  o f  H a p l o c h r o m i s  f r o m  t h e  s u r f a c e  t r a w l s  a r e  s h o w n  i n  
F i g u r e  D 3 .  T h e  i n s h o r e  f i s h i n g s  i n  s h a l l o w  w a t e r  i n  N a p o l e o n  G u l f  a n d  G r a n t  
B a y  h a v e  b e e n  l u m p e d  t o g e t h e r  a s  h a v e  t h e  f i s h i n g s  i n  d e e p e r  w a t e r  i n  B u v u m a  
C h a n n e l  a n d  a t  L u f u  I s l a n d .  T h e s e  l e n g t h  f r e q u e n c i e s  s h o w  a  c o m p l e t e l y  d i f f e r -
e n t  p a t t e r n  t o  t h o s e  f o r  b o t t o m  t r a w l i n g ,  w i t h  a  s l i g h t l y  s k e w e d  d i s t r i b u t i o n  
a b o u t  a  s i n g l e  p e a k .  
T h e r e  a r e  c e r t a i n  a d v a n t a g e s  o f  s u r f a c e  t r a w l i n g  o v e r  b o t t o m  t r a w l i n g .  T h e  
s i z e  r a n g e  o f  H a p l o c b r o m i s  c a u g h t  i s  m u c h  s m a l l e r  a n d  t h e r e f o r e  e a s i e r  t o  h a n d l e  
f r o m  t h e  c a n n e r y  p o i n t  o f  v i e w .  S u r f a c e  t r a w l i n g  g e a r  c o u l d  b e  e x p e c t e d  t o  b e  
c h e a p e r  a n d  l a s t  l o n g e r  t h a n  b o t t o m  t r a w l i n g  g e a r .  I n  o u r  o p i n i o n  h o w e v e r ,  t h e s e  
a d v a n t a g e s  a r e  f a r  o u t w e i g h e d  b y  t h e  d i s a d v a n t a g e s  i n v o l v e d .  A l l  s u r f a c e  t r a w l i n g  
h a s  t o  b e  d o n e  a t  n i g h t ;  t r a w l  h a u l s  m a d e  d u r i n g  t h e  d a y  w e r e  u s u a l l y  n e g a t i v e .  
T h e  m e t h o d  o f  f i s h i n g  i s  h a p h a z a r d ,  a n d  l i t t l e  o r  n o  h e l p  c a n  b e  g a i n e d  f r o m  t h e  
u s e  o f  a n  e c h o  s o u n d e r  b e c a u s e  o f  t h e  p h e n o m e n o n  o f  ' s h o a l '  d i s p e r s i o n  a t  d u s k  
a l r e a d y  d e s c r i b e d  ( G e e ,  1 9 6 6 ) .  T h e  c a t c h e s  o f  H a p l o c b r o m i s  a r e  v e r y  s m a l l  c o m -
p a r e d  w i t h  b o t t o m  t r a w l i n g ,  t o o  s m a l l  i n  f a c t  t o  b e  c o m m e r c i a l l y  w o r t h w h i l e  
a c c o r d i n g  t o  t h e  p r e s e n t  d a t a .  
O T H E R  T R A W L I N G  R E S U L T S  
T r a w l i n g  h a s  b e e n  a t t e m p t e d  p r e v i o u s l y  o n  L a k e  V i c t o r i a ,  b u t  n o t  f o r  t h e  
s p e c i f i c  purpo~es o t  u t i l i z i n g  t h e  H a l J l o c h r o m i s  i n  t h e  c a t c h e s .  S .  H .  D e a t h e  u s i n g  
t h e  m . v .  N I N G U  t r a w l e d  e x t e n s i v e l y  o f f  S o u t h  D a g u s i  i n  w a t e r s  o v e r  6 0  f t  d e e p .  
N o  d e t a i l e d  r e s u l t s  a r e  a v a i l a b l e  b u t  t h e  f o l l o w i n g  a r e  h i s  t o t a l  c a t c h  f i g u r e s  f o r  
a l l  s p e c i e s  i n  1 9 5 4  ( D i s t r i c t  C o m m i s s i o n e r ,  B u s o g a .  P e r s o n a l  c o m m u n i c a t i o n ) .  
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January 50 hours 11,375 lbs 
February 54 hours 11,240 lbs 
March 46 hours 8,241 lbs 
April 17 hours 2,268 lbs 
May 58.5 hours 11,943 lbs 
TOTAL: 225.5 hours 45,068 lbs 
These results produce a mean total catch/hour of 199.8 Ibs. He reponed that 
Haplochromis formed approximately 66 percent of the catch which would give a 
catch/hour of approximately 13 3 Ibs. 
The trawling results of EAFFRO in 1950-51 and the Lake Victoria Fisheries 
Service (LVFS) are much better documented (EAFFRO 1951, 1952, LVFS 
1957, 1958). A summary of the Haplochromis catches are given in Table D4. 
Most of the trawling by EAFFRO was done in the region of Buvuma Island and 
the more offshore islands in the Jinja area while the LVFS trawling results 
are mainly from the offshore islands, in the vicinity of Entebbe and the open lake. 
Unfonunately no information is available on the size of trawl used but it was 
probably of similar proportions to the one used in the present survey. Some high 
melln catch/hour figures were obtained by EAFFRO and although the LVFS 
figures are lower they both show that large catches of Haplochromis can be ob-
tained in waters of intermediate depth, i.e., between 30ft and 120 ft. Below this 
depth there appears to be a rapid decrease in catch down to 200 ft. 
Both organizations are of the opinion that these results confirm the suspIcIon 
that very few fish are likely to be found in the deeper waters of the lake. A few 
Synodontis were caught in water over 200 ft deep, but not in sufficient quantity 
to be commerciaJ,Jy important. The trawling results of the LVFS did however in-
dicate that large shoals of Engraulicypris were often encountered in the surface 
waters of the open lake down to a depth of 60-70 ft, particularly at dawn and 
dusk. For the harvesting of these however they recommended the use:' of a 900-
1,500 ft purse seine of ~ in mesh about 90 ft deep. 
Most of the EAFFRO trawling was done over a mud bottom and the genera 
other than H aplochromis in the catches were very similar to those given in the 
present trawling results. Tilapia, Bagrlls and Clarias were the three most import-
ant genera, but Mormyrus which we have not had so far in a trawl, featured 
fairly prominently in about 10 percent of the catches. 
TRAWL CATCHES AND ECHO SOUNDER RESULTS 
An echo sounder was used on all occasions in conjunction with the bottom 
trawling operations. It was hoped that some correlation could be obtained between 
catches and echo-traces and then echo soundings could be used as a means of esti-
mating quantities of fish present in the area and the amount of fish which could 
be obtained for the cannery. 
For the purposes of correlating echo-traces with catch on a sand bottom only 
Haplochromis was considered as it forms 85 percent of all catches, the numbers 
and weights of other genera being insignificant. The catches of Haplochromis were 
calculated as Ibs/30-min haul and the traces arranged in order according to the 




l a t i o n  b e t w e e n  d e n s i t y  o f  b o t t o m  t r a c e s  a n d  c a t c h .  T h e  f i v e  h e a v i e s t  c a t c h e s  o f  
H a p l o c h r o m i s  w e r e  m a d e  o n  t r a c e s  w i t h  v e r y  f e w  f i s h  m a r k s  n e a r  t h e  b o t t o m .  A n  
i n t e r m e d i a t e  s i z e  c a t c h  a n d  t h e  s m a l l e s t  c a t c h  o f  a l l  w e r e  a l s o  m a d e  o n  s i m i l a r  
t r a c e s .  T h e  t w o  h e a v i e s t  t r a c e s  i n  t h e  s e r i e s  c a m e  a t  t h e  t o p  o f  t h e  i n t e r m e d i a t e  
c a t c h  r a n g e .  T h e  s i x t h  h e a v i e s t  c a t c h  a n d  a l l  o t h e r s  w e r e  m a d e  o n  m e d i u m  d e n s i -
t y  t r a c e s .  I t  i s  f a i r l y  a p p a r e n t  t h e r d o r e  t h a t  t h e  t r a c e s  p r o d u c e d  w e r e  n o t  p r i n c i · ·  
p a l l y  o f  H a p l o c h r o m i s  a n d  t h e r e  a r c  t h e r e f o r e  t h r e e  m a i n  a l t e r n a t i v e s .  
1 .   T h a t  t h e  v i s i b l e  t r a c e s  w e r e  f r o m  s h o a l s  o f  f i s h  t o o  s m a l l  t o  b e  r e t a i n e d  i l l  
a  1  i n  m e s h  c o d e n d .  
2 .   T h a t  t h e y  w e r e  m a d e  b y  s o m e  o r g a n i s m  o t h e r  t h a n  f i s h ,  p l a n k t o n  b e i n g  t h e  
m o s t  l i k e l y .  
3 .   I f  h o w e v e r ,  t h e  e c h o  s o u n d e r  w o u l d  p i c k  u p  e i t h e r  o f  t h e  a b o v e  i t e m s  i t  
s h o u l d  a l s o  p i c k  u p  t h e  H a p l o c h r o m i s  c a u g h t  i n  t h e  t r a w l .  M o s t  o f  t h e s e  
H a p l o c h r o m i s  h o w e v e r  a r e  b o t t o m  f e e d i n g  f o r m s  ( m o l l u s c  e a t e r s ,  i n s e c t i -
v o r e s  a n d  b o t t o m  d e t r i t u s  f e e d e r s )  a n d  w i l l  p r e s u m a b l y  b e  i n  c l o s e  c o n t a C t  
w i t h  t h e  b o t t o m .  I f  t h i s  i s  s o  t h e y  w i l l  b e  v e r y  d i f f i c u l t  t o  d i s t i n g u i s h  ( i f  
a t  a l l  p o s s i b l e )  f r o m  t h e  b o t t o m  e c h o  i t s e l f .  T h i s  h y p o t h e s i s  i s  b o r n e  O U t  
b y  o b s e r v a t i o n s  m a d e  b y  t h e  a u t h o r s  o v e r  a  s a n d  b o t t o m  u s i n g  a n  a q u a l u n g .  
L ' a r g e  n u m b e r s  o f  H a p l o c h r o m i s  a r e  o f t e n  s e e n  w i t h i n  6  i n  t o  1 2  i n  o f  
t h e  b o t t o m  o r  a c t u a l l y  r e s t i n g  o n  t h e  b o t t o m ,  b u t  i f  t h e  d i v e r  p a u s e d  f o r  
a n y  l e n g t h  o f  t i m e  i n  m i d w a t e r ,  v e r y  f e w  i f  a n y  H a p l o c h r 0 1 n i s  w e r e  e v e r  
e n c o u n t e r e d o  
L i t t l e  o r  n o  c o r r e l a t i o n  b e t w e e n  d e n s i t y  o f  ( ' c h o - t r a c e  a n d  c a t c h e s  o f  H a p l o -
c h r o m i s  w a s  o b t a i n e d  o v e r  a  m u d  b o t t o m .  I n  t h e s e  h a u l s  h o w e v e r ,  o t h e r  g e n e r J  
p a r t i c u l a r l y  T i l a p i a  s o m e t i m e s  f e a t u r e d  p r o m i n e n t l y  a n d  s o m e  c o r r e l a t i o n  b e t w e e n  
t y p e  o f  e c h o  a n d  g e n e r a  c a u g h t  w a s  o b t a i n e d .  A  v e r y  f i n e  d i f f u s e  t r a c e  w a s  o f t e n  
p r e s e n t  o v e r  t h e  m u d  b o t t o m  u p  t o  a b o u t  1 5 f t .  f r o m  t h e  b o t t o m .  Sometime~ 
n o t h i n g  e l s e  w a s  s u p e r i m p o s e d  o n  t h i s ,  s o m e t i m e s  i t  w a s  p a t c h y  a n d  o n  t w o  o c -
c a s i o n s  f a i r l y  h e a v y  c o m e t - s h a p e d  s t r i k e s  w e r e  f o u n d  i n  t h e  b a c k g r o u n d  f e a t h e r .  
O n  t h e s e  t w o  o c c a s i o n s  l a r g e  c a t c h e s  o f  T i l a p i a  e s c u l e n t a  w e r e  o b t a i n e d ,  w h e r e a s  
t h e  o c c a s i o n a l  o n e  o r  t w o  s p e c i m e n s  o n l y  w e r e  c a u g h t  o n  t h e  o t h e r  d i f f u s e  t r a c e s .  
H e r e  t h e  h y p o t h e s i s  i s  t h a t  t h e s e  l a r g e  d i f f u s e  t r a c e s  a r e  d e n s e  c o n c e n t r a t i o n s  o f  
M e l o s i r a  - a  s i l i c a c e o u s ,  f i l a m e n t o u s  d i a t o m ,  a n d  t h a t  s o m e t i m e s  l a r g e  s h o a l s  o f  
T .  e s c u l e n t a  c a n  b e  f o u n d  f e e d i n g  o n  t h e m .  T .  e s c u l e n / a  i s  a  p h y t o p l a n k t o n  
f i l t e r - f e e d e r  i n  w h i c h  M e l o s i r a  f o r m s  a  s i g n i f i c a n t  q u a n t i t y  o f  t h e  s t o m a c h  
c o n t e n t s ,  u s u a l l y  a r o u n d  2 0  p e r c e n t  b y  w e i g h t  ( W e l c o m m e  - p e r s .  c o m m . ) .  
O n e  t r a w l  h a u l  i n  t h e  J i n j a  a r e a  t h r o u g h  a  f i n e  f e a t h e r  t r a c e  p r o d u c e d  
s i m i l a r  r e s u l t s ;  a  h i g h e r  c a t c h  t h a n  n o r m a l  o f  T .  l ' . I c u l e n t a  w a s  o b t a i n e d ,  
t h e  g u t s  o f  t h e s e  f i s h  w e r e  v e r y  f u l l  a n d  a n a l y s i s  s h o w e d  t h a t  M e l o s i r a  f o r m e d  8 0  
p e r c e n t  o f  t h e  t o t a l  c o n t e n t s  ( W e l c o m m e - p e r s .  c o m m . ) .  O t h e r  e v i d e n c e  t h a t  m a n y  
o f  t h e s e  t r a c e s  m a y  i n  f a c t  b e  a g g r e g a t i o n s  o f  p l a n k t o n  w a s  o b t a i n e d  w h i l e  d i v i n g  
o f f  R a m a f u t a  I s l a n d  i n  a n  a t t e m p t  t o  i d e n t i f y  s o m e  t r a c e s  s e e n  o n  t h e  e c h o  s o u n d e r .  
T h e y  w e r e  v e r y  s i m i l a r  t o  t h o s e  d e s c r i b e d  a b o v e  b u t  r a t h e r  p a t c h y .  O n  t w o  s u c -
c e s s i v e  d i v e s  n o  f i s h  w e r e  s e e n  b u t  d e n s e  m a s s e s  o f  s u s p e n d e d  m a t t e r  - m o s t l y  
p l a n k t o n  ( w h e r e  t h e  l i g h t  i n t e n s i t y  w a s  d r a s t i c a l l y  d e c r e a s e d )  w e r e  p a s s e d  t h r o u g h  
a t  t h e  s a m e  d e p t h  a s  t h e  t r a c e s  p r o d u c e d  o n  t h e  s o u n d e r .  T h e s e  f a c t s  a r e  s t r o n g  
c o r r o b o r a t i n g  e v i d e n c e  f o r  t h e  a b o v e  h y p o t h e s i s  a n d  i t  i s  h o p e d  t h a t  p l a n k -
t o n  a n a l y s i s  o f  w a t e r  s a m p l e s  t a k e n  i n  a n d  a b o v e  t h e s e  t y p e s  o f  t r a c e s '  w i l l  g i v e  m o r e  
d i r e c t  e v i d e n c e .  
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A Kelvin Hughes M.S. 24 echo sounder was used abroad the m.v. NINGU by 
the LVFS. Although this is a low frequency sounder (15 -30 Kc/s) compared 
with the Furono (50 Kc/s) used at present, their resuhs were just as difficult to in-
terpret. They could find no correlation between echo-trace and trawling result 
and found that trawl catches varied tremendously in different areas of similar ha-
bitat. Because of the little discernable pattern in their results they doubted whe-
ther a mechanised trawl fishery could be made to work economically. 
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N.B. results from mixed sandi'mud-\)ottoms Ml incIuae"d 
TABLE D1. BOTTOM TRAWLiNG - GENERAL ANALYSIS OF ALL CATCHES BY 
HABITATS (EXPRESSED IN Ibs LANDED) 
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TOTAI. CATCH 
Sand 20-60 462 7.9 51.7 8.0 2,254.0 112.5 9.5 + 44.0 2.5 - - + - 2,500.1 
Mud 30-66 315 - - 226.4 1,092.2 IOU 40.8 18.5 19.8 + - 0.20 + - 1,503.4 
Sand/Mud 12-60 72 + - 3.0 305.0 51.4 8.4 5.9 16.7 + 0.9 - + 1.5 392.8 0 
'<f< 
TOTAL 849 7.9 51.7 237.4 3,651.2 279.4 58.7 24.4 80.5 2.5 0.9 0.20 + 1.5 4,396.3 
PERCENTAGES 
Sand 20-60 462 0.31 2.5 0.32 90.0 4.80 0.37 + 1.70 0.10 - - + - 100 
Mud 30-66 315 - - 15.06 72.67 7.02 2.71 1.23 1.32 + - 0.2 + - 100 
Sand/Mud 12-60 72 - - 0.76 77.60 13.08 2.14 1.50 4.25 + 0.20 - + 0.38 100 
TOTAL 849 0.18 1.18 5.40 83.06 6.36 1.34 0.56 1.83 + + + + 0.04 100 
CATCH/HoUR 
Sand 20-60 60 1.03 6.71 1.04 292.73 15.91 1.23 + 5.71 0.32 - - - - 324.68 
Mud 30-66 60 -
-
43.12 208.04 20.10 7.77 3.22 3.77 + - + + -- 286.32 
Sand/Mud 12-60 60 - - 2.50 254.17 42.83 7.00 4.92 13.92 + 0.75 - + 1.25 327.34 
"_.-----_. ---... 
TOTAL 60 0.56 3.66 16.84 259.00 19.81 4.16 1.73 5.71 + + + + + 311.80 
TABLE D2. BOTTOM TRAWLING - COMPARISON OF CATCHES FROM 
DIFFERENT AREAS OF SAME HABITAT (EXPRESSED AS LBS LANDED) 
+ = present in very small quantities 
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Ramafuta 3 47 24-45 - - 0.2 2204.2 10.0 9.5 - - + - - 243.9 
Tavu 15 355 20-45 7.9 51.7 7.8 1,924.1 109.6 - + 44.0 2.5 - - 2,135.8 
Nsadzi 
--
2 60 40-60 
-
- - - 117.5 2.9 - - - + - - 120.4 
--_._--
MUD 
Namone 1 20 30 
- - 9.9 57.2 - - 0.4 - + 0.2 + 67.7 .-I 
"'" Kome 2 60 35-45 - - 115 .5 215.6 9.9 6.7 0.7 4.4 - - - 353.2 
Bugalo-N 4 95 45-65 - - 97.5 293.4 48.2 16.5 4.0 4.4 + + - 464.0 




Ramafuta 3 60 24-45 - - 0.26 286.97 12.8 12.16 - - + - - 312.19 
Tavu 15 60 20-45 1.3 3 8.73 1.30 325.00 18.51 - + 7.43 0.42 - - 362.72 
Nsadzi 2 60 40-60 - - - 117.5 2.9 - - - + - - 120.4 
MUD 
Namone 1 60 30 - - 29.7 171.6 - - J.2 - + 0.6 + 203.1 
Kome 2 60 35-45 - - 115.5 215.6 9.9 6.7 0.7 4.4 - - - 353.2 
Bugalo-N 4 60 45-65 - - 61.71 185.70 30.5 10.44 2.53 2.78 + + - 293.66 
Bugalo-S 5 60 65 - - 1.33 225.75 20.34 7.51 0.56 4.72 + - - 260.21 
N .B. results from mixed sand/mud bottoms n')! included 
TABLE D3. SURFACE TRAWLING - GENERAL ANALYSIS OF CATCHES 
(expressed as lbs landed) 
= absent, 






































































































































TABLE D4. SUMMARY OF TRAWL CATCHES MADE BY LVFS (a) AND EAFFRO 
( 1950-51) (b) FROM ALL LOCALITIES FISHED 
Depth Mean time Mean catch Mean catch/hour 
ft (min) (Ibs) (lbs) 
a b a b a b 
10-19 40 0.75 1 
20-29 45 29 59 83 80 166 
30-39 36 26 196 16 336 38 
40-49 60 30 45 164 45 328 
50-59 37 29 39 106 62 212 
60-69 60 26 42 . 130 42 300 
70-79 33 218 396 
80-89 60 32 14 147 14 280 
90-99 37 87 140 
100-119 50 86 101 
120-139 50 60 32 80 38 80 
140-159 47 
160-179 60 2 2 
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FIGURE D3. Length frequencies of Haplochromis from surface trawl hauls in deep and shallow wate
rs 
